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BENTHIC MACROINFAUNA FROM BRETON-CHANDELEUR SOUND AREA 


1.0 INTRODUCTION 


During the literature and data search of biological resources within the 
Tuscaloosa Trend study area, several comprehensive studies were found which 
characterize benthic macroinfauna communities within Mississippi Sound, Mobile 
Bay, and the nearshore waters adjacent to the barrier islends of Mississippi 
end Alabama. Also, a previous study by the Bureau of Land Management (MAFLA) 
identified several benthic communities from six stations semples on the con- 
tinental shelf (MAFLA Transect VI) within the Tuscaloosa Trend study area 
(Dames and Moore, 1979). However, a large data gap exists for the macroin- 
faunal communities of the Breton-Chandeleur Sound sreas (Figure 1). These 
highly productive areas off southeast Louisiana are major spawning, sursery, 
and harvest grounds for commercially important fish and shellfish species, 
many of which feed upon the benthic invertebrates during various life stages. 
Two sets of archived benthic macroinfauna samples that were collected from 
EBreton-Chandeleur Sounds, but not completely analyzed, at Tulane University, 
Belle Chase Annex were release by Dr. Alfred Smalley (Biology Department) for 
analysis. Re-analysis of these samples should contribute substantially to the 
knowledge of benthic standing crop and productivity in this area. One set 
consists of macroinfauna samples collected in 1970-71 for impact analysis of 
an oil spill (see Figure 2). Another archive set consists of sacroinfauna 
samples collected near an offshore dredged material disposal site (ODMDS) 
located along the Mississippi River-Gulf Outlet channel in Breton Sound in 
1980-81. 


Chevron Benthos 


A sampling program was initiated in 1970 to determine the impact of an 
oil spill on the adjacent asrine environment at Chevron Production Platform C, 
Main Pass Block 41, located 11 miles east of the Mississippi River Delta. 
Samples for sediment, water, and tissue hydrocarbons and ssacroinfauna analysis 
were collected at 165 stations. Macroinfaunal samples were collected at shal- 
low depth stations using « 38 cm diameter diver-held suction sampler that 
sampled an area of 0.3 a’. Stations over 30 o deep were sampled using a 
Shipek sampler t» obtain a 0.04 a2 by 10 cm deep sample. All sauples were 
washed through a 1.2 am sieve. Fifty-one additional stations were re~sampied 
about a year later to assess continued impacts. With the exception of crus- 
taceans, organisms within these samples were identified only to major taxon 
levels. A thorough investigation of the polychaetes. ophiuroids and wiscel- 
laneous phyla has never been completed. These szaples have been archived at 
Tulane University under the custodial care of Dr. Alfred Smalley, Depertwent 
of Biology. 


Forty-nine samples were selected for re-examination of representative 
Stations of the Chevron macroinfauna samples and results compared with the 
existing macroinfauna data for Mississippi Sound and adjacent continental 
shelf. Initially, samples were to include 37 Shipek stations collected on the 
shelf at depths greater than 30 m. However, upon examination of archived 
material, no polychaete fractions were present. Analysis of these samples 
would result in a bias of data; therefore, only suction core samples would be 
analyzed. The samples were selected dased on their physical condition, i.e., 
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Figure 1. Breton-Chandeleur Sound study area within coastal southeast 
Louisiana. 
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presence of major phyla groups in well-preserved condition and their repre- 
sentativeness within Breton and Chandeleur Sounds and offshore areas. 


Mississippi River-Gulf Outlet 


A benthic study was conducted in 1980-81 by Interstate Electronics Corpo- 
ration for the U.S. Environmental Protection Agency, along the Mississippi 
River-Gulf Outlet (MR-GO) Channel which passes between Breton and Grand 
Gossier Islands (Figure 2). Water, sediment, aud tissue chemistry (including 
hydrocarbon and trace setal analyses), sediment texture and sacroinfaunal 
samples vere collected as part of EPA's ODMDS evaluation. Ten stations with 
five replicates each were sampled during two seasons for macroinfauna. These 
100 samples were collected with a 0.06 m* box corer to a sample depth of ap- 
proximately 15 cm and washed through a 0.5 am mesh sieve. Samples were pro- 
cessed by Vittor & Associates, but the program stipulated that only the six 
dominant taxa per station be identified. In addition, wet weight biomass 
determinations and total counts of major taxa groups vere included with domi- 
nant taxa counts. 


The purpose of this study was to complete the identification of selected 
macroinfauna samples and compare the results with those of Mississippi Sound 
and MAFLA studies. Diversity indices and numerical classification techniques 
were employed to identify and compare benthic macroinfaunal assemblages frou 
cogstal southeast Louisiana and adjoining Tuscaloosa Trend OCS area. In addi- 
tion, differences in sampling technique (box corer vs. suction corer) and 
sieving sethodology (0.5 am mesh vs. 1.2 mm mesh) are discussed. 


2.0 METHODOLOGY 
2-1 LABORATORY ANALYSIS 


Archived macroinfauna samples from both Chevron and MR-GO survey sites 
were analyzed similarly. Both sets were previously sorted by maior taxon 
group, i.e., Annelida, Arthropoda, Mollusca, Echinodermata, and Miscellaneous 
Phyla. Taxonomists specialized within each of these major taxon groups iden- 
tified specimens to the species level. Unidentifiable immature or damaged 
animals were taken to the lowest practical identification level (LPIL)- A 
representative of each species identified was placed in a voucher collection 
for corroboration of consistency and accuracy of identification. 


2-2 DATA ANALYSIS 


The analytic strategies and methodologies utilized for this study are 
currently integrated within benthic community characterization reports for 
surveys in the Gulf of Mexico prepared by Vittor & Associates. Through the 
use of various univariate and sultivariate statistical analyses, large data 
sets can be reduced and synthesized to reveal importeat trends and ecological 
relationships of the benthic community. Benthic community analysis generally 
includes habitat characterization and cnaracterization of aacroinfaunal assen- 
blages. Habitats are characterized primarily on the basis of the physical 
environmental parameters (e.g., water depth, sediment texture, etc.). cro- 
infaunal characterization involves an evaluation of several biological 
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community structure parameters (e.g., species composition, species diversity 
indices, biomass seasurezsents) during initial data reduction, followed by 
pattern and classification analysis for delineation of species assemblages. 
Since species sre distributed along environmental gradients, there are gener- 
ally no distinct boundaries between communities. However, the relationships 
between habitats and species assemblages reflect the interactions of physical 
and biological factors and express the major ecological trends. 


Community Structure 


Various types of numerical indices were chosen for analysis and interpre- 
tation of the macroinfaunal data base. Selection was based primarily on their 
ability to provide « seaningful summary of data, as well as their use in the 
characterization of benthic communities. 


Infaunal abundance, often related to the productivity of the beothos, was 
reported as the total number of individuals per station and as the sean number 
and standard deviation of individuals per square meter. Species richness was 
reported as both the total number of taxa represented in a given station col- 
lection and by Margalef's Index, D (Margalef, 1958). This is estimated as D « 
S-1/log, N, where S is the number of taxa, and N is the number of individuals 
in the sasple. 


Species diversity, which is often related to the ecological stability and 
environmental “quality” of the benthos, was estimated by the Shannon-Weaver 
Index (Shannon and Weaver, 1963). The following formula has been applied, 
using log base e: 


8 
Bie - L  py(log, py) 
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where, & - is the number of species in the sample 
i - is the i'th species in the sample, and 


Py ~ is the number of individuals of the i'th 
species divided by the total number of 
individuals of all species in the sample. 


Species diversity within a given community is dependent on both the nun- 
ber of taxa present (species richness) and the distribution of all individuals 
amcng those species (equitability or evenness). In order to quantify and 
compare the equitability in the fauna to the species diversity for a given 
ares. Pielou's Index J' (Pielou, 1966) was calculated as J' = H'/log, S, where 
H' is the Shannon-Weaver Index of diversity (as calculated above), and S is 
the number of taxa (or species richness) in the sample. 


Faunal Sinilarities 


Numerical classification analysis (Boesch, 1977) was performed on the 
faunal data to examine within and between station differences by site and to 
compare faunal comoosition at each station. Classification analysis of both 


Station collections (normal analysis) and species (inverse analysis) were 
performed using the Czekanowski quantitative index of faunal similarity (Field 
and MacFarlane, 1968). This index considers both the number of species in 
common and the difference in number of individuals between stations. Although 
it is weighted towards the occurrence of dominant (i.e., abundant) species, 
preliminary selection of species based on their percent abundance by station 
and percent frequency of occurrence for the study area can reduce the weighted 
bias. 


The value of the similarity index is 1.0 when the two samples are identi- 
cal and 0 when no species are in common. Hierarchical clustering cf similar- 
ity values is achieved using the group-average sorting stretegy (Lance and 
Williams, 1967) and displayed in the form of dendrograms (cluster graphs). 


Both similarity classification and cluster analysis were performed with 
the aid of a “Package of Computer Programs for Benthic Community Analysis™ 
(Bloom et al., 1977) as modified for use in Vittor & Associates’ benthic data 
management program. Species used in these analyses sre selected according to 
their percent abundance (generally those taxa which composed 1-5% or greater 
of the individuals collected at any given station during any given sampling 
period) and percent frequency (those taxa which occurred in 502 or greater of 
the station collections for a given study area) in the sampling. Total den- 
sities for each of the selected species at a given station collection vere 
log-transformed [x-ln(x+1)) for the analysis. 


3.0 RESULTS 
3-1 BOTTOM HABITAT CHARACTERIZATION 


It is extremely unfortunate that samples for sediment composition were 
mot taken during either 1970 or 1971 Chevron sampling program (Dr Alfred 
Smalley, Biology Department, Tulane Univesity, personal communication). It 
becomes difficult to compare faunal assemblages associated with benthic habi- 
tats; therefore, general assumptions of habitat descriptions will come fro 
previous works of Parker (1956, 1960), and comparisons with the results of the 
MR-GO survey and Mississippi Sound and adjacent areas study (Shaw et al., 
1982). 


The MR-GO survey does not cover as large a geographic area as the Chevron 
survey; however, several habitat types were depicted based on sediment compo- 
sition and station depth (Table 1). These were composed of shallow depth (3-6 
&) sandy stations, moderate depth (7-11 @) muddy sand stations, and intermedi- 
ate depth (6-7 m) muddy station. Since mean percentages of sand, silt, and 
clay were available for each station, sediment descriptors were used based on 
the mean percent comprsition of sand: 


Sand >90% sand 
Muddy Sand 50-902 sand 
Sandy Mud 20-50% sand 
Mud <20% sand 
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Table 1. Station depth and sediment grain size composition at Mississippi River-Gulf Outlet ODMDS survey. 
(after EPA, 1982). 
— + - — 
Station Depth 9— Crevel (2) Send (2) Sile (2) Clay (2) | Pines (2) 
Noveaber-December 1980 
l 4 10.4 (5.5 - 19.1) | 83.8 (74.2 - 87.7) 2.3 (0.8 - 3.2) 3.6 (1.6- 6.6) $5.8 (2.5 - 6.8) 
2 3 5.0 (3.6 - 11.0) | 87.6 (82.1 - 91.9) 2.6 (1.7 - 3.2) 4.0 (2.6- 5.9) 6.6 (4.3 - 9.1) 
3 6 0.4 (0.2 - 0.7) | 89.9 (78.3 - 97.2) 6.2 (0.5 - 15.6) 3.5 (1.7 - $.5) 9.7 (2.6 - 21.1) 
4 4 0.5 (0.1 - 1.0) | 96.7 (94.6 - 97.8) 0.5 (0.2 - 1.3) 2.4 (1.6 - 3.46) 2.6 (2.1 - 4.7) 
5 8 0.1 (0.0 - 0.1) | 83.5 (78.1 - 68.0) 13.0 (9.8 - 17.2) 3.5 (2.0 - 4.6) 16.4 (21.9 - 21.8) 
6 6 0.2 (0.0 - 0.7) | 93.8 (91.7 - 94.9) 3.6 (2.7 - 4.3) 2.4 (2.2 - 3.0) 6.0 ($.6- 7.6) 
7 8 1.6 (0.6 - 3.7) | 86.4 (80.5 - 93.9) 6.1 (1.2 - 10.5) $.6 (3.4- 7.7) 12.0 (5.3 - 18.2) 
Rg 6 0.0 (0.0 - 0,0) | 97.8 (96.9 - 98.3) 1.1 (0.3 - 2.0) 1.1 (0.0 - 2.2) 2.2 (i.? - 3.2) 
9 6 2.6 (0.2 - 5.0) | 15.6 (11.1 - 19.4) $3.6 (50,3 - $8.2) 26.1 (25.9 - 29,7) 81.7 (76,8 - 87.0) 
10 5 0.4 (0.1 - 0.6) | 96.9 (95.9 - 97.7) 0.6 (0.4 ~- 0.8) 2.1 (1.5 - 3.0) 2.7? (2.2 - 3.5) 
— 
Mey-Jure 1981 
l 6 11.0 (5.2 - 21.0) | 786.9 (69.4 - 85.2) 3.4 (1.6 - 7.5) 6.7 (5.5 - 7.6) 16.1 (7.8 = 15.1) 
2 7 1.6 (0.3 - 2.4) | 44.7 (33.1 - $1.7) 24.6 (17,2 - 30,4) 29.1 (21.5 - 35.3) $3.7 (46.5 - 65.7) 
3 7 1.6 (0.2 - 3.4) | 84.9 (70.2 - 91.0) 4.7? (1.8 - 11.5) 8.7 (6.9 - 15.2) 13.3 (8.6 ~ 26.7) 
4 4 0.6 (0.1 - 1.4) | 96.4 (95.3 - 97,0) 0.6 (0.4- 2.0) 2.2 (0.0- 3,8) 3.0 (2.0 - 4.6) 
5 11 0.0 (0.0 - 0.1) | 72.8 (61.4 - 84,2) 18.0 (9.7 - 28.0) 9.2 (6.1 - 14,3) 27.2 (15.8 - 38.5) 
6 7 0.1 (0.0 - 0.4) | 63.2 (78.6 - 86.7) 12.5 (10.1 - 15.9) 4.3 (2.6 - 5,4) 16.7 (12.9 - 21.39) 
7 7 1.6 (0.7 = 3.2) | 74.7 (60.3 - 63.2) 10.9 (8.8 - 16.6) 12.6 (6.8 - 19.9) 23.7 (15.7 - 36.5) 
8 6 1.5 (0.5 - 2.6) | 94.9 (93.8 - 96.1) 1.0 (0.7 - 1.8) 2.7 (1.8 - 3,4) 3.7 (2.6 - 5.1) 
9 7 2.2 (0.2 - 6.86) | 17.6 (12.0 - 26.6) 48.4 (32.6 - 56.0) 32.0 (23.7 - 38.2) 80.4 (69.7 - 67.8) 
10 6 1.0 (0.2 - 3.6) | 96.0 (93.1 - 98.1) 1.0 (0.6 - 1.6) 2.0 (0.0 - 3.1) 3.0 (8.6 - 3.9) 


Notes: Values listed ere ween (range) for seven replicate box cores or grabs at each station; fines = silt plus clay 
(<0.0625 om) 
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3.2 MISSISSIPPI RIVER-GULF OUTLET (MR-GO) 


322-1 FAUNAL COMPOSITION, ABUNDANCE, AND COMMUNITY STRUCTURE 


A total of 12,067 individuals and 247 taxa were collected at the MR- 
GO (ODMDS) site during December 1980 (Table 2). Annelids were the most domi- 
nant major taxon, represented by 115 taxa and accounted for almost 65% of the 
wacroinfaunal abundance. Mediomastus spp., Poecilochaetus spp., Magelona sp. 
H, Polygordius spp., Travisia hobsonse, Csarazziella hobsonse, Lumbrineris 
spp-, and Cossura soyeri accounted for 51% of the annelid fraction. 


Arthropods ranked second in dominance at the study site, represented 
by 58 taxa and 17% of the macroinfaunal abundance. The amphipod Eudevenopus 
honduranus was the most abundant arthropod, but only one of five arthropods 
among the twenty most abundant species. The others include decapods Pinnixa 
chaetopterana and Callianasss biformis and amphipods Corophium tuberculstum 
and Protohaustorius sp. A. 


The miscellaneous taxa represented by rhynchocoels, sipunculids, and 
cephalochordates ranked third in total ebundance (10.32), but fourth in total 
taxa (4.42). The cephalochordate Branchiostoma sp. is the second most abdun- 
dant taxon, while rhynchocoels contribute over 3% of the total number of indi- 
viduals. 


Molluscs ranked fourth in dominance (5.42%), but contributed 57 taxa- 
“almost equalling the arthropods. The pelecypod Mulinia lateralis and gastro- 
pod Nassarius acutus accounted for 402% of the aollusc population in the study 
area. 


Echinoderms contributed only six taxa aad comprised 2.42 of the 
total macroinfaunal abundance and were represented by the ophiuroid Hemipholis 


elongata. 


During June 1981, sampling at MR-GO (ODMDS) sites yielded a total of 
18,438 individuals and 161 taxa (Table 3)—greater than 50% increase in number 
of individuals and 352 decrease in total taxa when compared to December 1980 
collections. Annelids remained dominant with almost 67% of the total individ- 
uals and 47% of the total taxa. Mediomastus spp. still was most abundant, 


followed by Spiophanes bombyx and Apoprionospio pygmaea. 


Molluscs increased to nearly 202 of the total individuals and were 
represented by 38 taxa, equal to the total number of arthropod taxa, but less 
than the 57 taxa reported for December. The fifteen-fold increase in Mulinia 
lateralis exemplifies the ephemeral nature of this pelecypod. 


Arthropod populations during June 1981 were one-half the totals 
compared with December 1980 and contributed only 7.82% of the total individ- 
uals. They were represented dominantly by three amphipods Acanthohaustorius 
sp. A, Protohaustorius sp. A, and Eudevenopsis honduranus; one cumacean Oxy- 


urostylis ‘emithi; and one decapod Ogyrides alphaerostris. Echinoderms and 


miscellaneous taxa were also represented by lower numbers of individuals and 
taxa during June 1981 when compared to December 1980. 


Table 2. Taxonomic listing of phyla and numerically dominant taxa from EPA 
Mississippi River-Gulf “utlet (741G0) 1980 survey sites. 


Phylum % of No. Taxa 

Phylum Total Grand Total in Phylum 
Annelida 7809 64 115 
Mollusca 656 5 37 
Arthropoda 2073 17 58 
Echinodermata 286 2 6 
Miscellaneous 1243 10 il 

Total 12067 247 

NUMERICAL DOMINANTS 
* 

Taxon Individuals % Total — 
Mediomastus (LPIL) (P) 4419 36.62 9 
Branchiostoma (LPIL) (C) 768 6.36 9 
Eudevenopus honduranus (A) 676 5.60 8 
Poecilochaetus (LPIL) (P) 476 3.94 - 
Rhynchocoela (LPIL) (R) 396 3.28 10 
Magelona sp. H (P) 331 2.74 6 
Polygordius (LPIL) (P) 248 2.06 3 
Hemipholis elongata (E) 234 1.94 7 
Travisia hobsonae (P) 223 1.85 “ 
Carazziella hobsonae (P) 202 1.67 2 
Lumbrineris (LPIL) (P) 189 1.57 9 
Pinnixa chaetopterana (A) 179 1.48 7 
Mulinia lateralis (M) 156 1.29 2 
Cossura soyeri (P) 143 1.19 3 
Aglaophamus verrilli (P) 119 0.99 8 
Callianassa biformis (A) 118 0.98 3 
Prionospio (LPIL) (P) 114 0.94 4 
Corphium tuberculatum (A) 113 0.94 5 
Nassarius acutus (M) 110 0.91 8 
Protohaustorius sp. A (A) 105 0.87 5 


(A) = Arthropoda, 


(M) = Mollusca, 


* 


frequency of occurrence (maximum = 10) 


(C) = Cephalochordata, 


(P) = Polychaeta, 


(E) = Echinodermata, 


(R) = Rhynchocoela 


Table 3- Taxonowic listing of phyla and numerically dominant taxa from EPA 
Mississippi River-Gulf Outlet (750 GO) 1981 survey site. 


Phylum % of No. Taxa % Total 
Phylum Total Grand Total in Phylum No. of Taxa 
Annelida 12692 68.8 75 46.6 
Mollusca 3645 19.8 38 23.6 
Arthropoda 1143 7.8 38 23.6 
Echinodermata 71 0.4 4 2.5 
Miscellaneous 587 3.2 _ 6 3.7 

Total 18438 161 
NUMERICAL DOMINANTS 

Taxon No. Individuals % Total Cum. % 
Mediomastus (LPIL) (P) 8234 44.66 44.66 10 
Mulinia lateralis (M) 2605 14.13 58.79 10 
Spiophanes bombyx (P) 1603 8.69 67.49 9 
Acanthohaustorius sp. A (A) 345 1.87 69.35 2 
Rhynchocoela (LPIL) (R) 256 1.39 70.74 10 
Apoprionospio pygmaea (P) 242 1.31 72.05 5 
Branchiostoma (LPIL) (C) 238 1.29 73.34 5 
Lumbrineris (LPIL) (P) 235 1.27 74.61 5 
Magelona sp. H (P) 194 1.05 75.66 4 
Eudevenopus honduranus (A) 181 0.98 76.64 4 
Ogyrides alphaerostris (A) 167 0.90 77.54 4 
Oxyurostylis smithi (A) 148 0.80 78.34 6 
Mediomastus ambiseta (P) 130 0.70 79.04 2 
Protohaustorius sp. A (A) 126 0.68 79.72 2 
Cossura soyeri (P) 114 0.62 80.34 l 
Tellina (LPIL) (M) 114 0.62 80.96 3 
Aglaophamus verrilli (P) 101 0.55 81.51 5 
Chaetozone sp. B (P) 96 0.52 82.03 2 
Travisia hobsonae (P) 81 0.44 82.47 3 
Paraprionospio pinnata (P) 78 0.42 82.89 7 


(A) = Arthropoda, (C) = Cephalochordata, (M) = Mollusca, 


(P) = Polychaeta, (R) = Rhynchocoela 


* 
frequency of occurrence (maximum = 10) 


he community structure parameters for the ten MR-GO site stations 
collected in December 1980 and June 1981 are summarized in Table 4. Table 5 
depicts percent composition of major taxa groups by station for each survey. 
Seasonal values cf macroinfauna density and taxa are graphically compared in 
Figures 3 and 4, respectively. The number of taxa per station ranged from 20 
to 93 at stations 4 and 1, respectively, with a mean of 59 taxa for the site. 
The number of individuals (and density as —* of individuals *n~2, oe sta- 
tion ranged from 199 (663 individuals *a™ 2) to 2886 (9620 individuals *m72) at 
stations 4 sae 2, tespectively, with a mean of 1207 individuals (3862 indi- 
viduals *a” 2) for the site. 


Species diversity (H', base e) ranged from 1.63 to 2.83 at stations 
4 and 8, respectively. Species evenness (J‘') ranged from 0.47 at station 1 to 
0.79 at station 8, while species richness ranged from 3.59 to 11.63 at sta- 
tions 4 and 1, respectively. 


Annelids comprised the greatest mean percentage of individuals 
(53.62) followed by arthropods (27.12), eiscellaneous taxa (10.62), molluscs 
(6.9%) and echinoderms (1.82) (see Table 5). Wet weight biomass measurements 
reflect large variability between stations, due primarily to the presence of 
large individuals of gsolluscs and their shell weights. 


Comparison of community structure parameters computed for the gacro- 
infauna collected during June 1981 (Table 4, Figures 3 and 4) reflects a gen- 
eral decrease in total taxa (mean of 40 taxa per station), but an increase in 
total individuals (mean of 1844 individuals per station). This results in 
lower species diversity, evenness, and richness values when cospared with 
species indices values for December 1980. The increase of individuals and 
decrease of taxa for annelids and aolluscs contributed to the shift in commu- 
mity structure (Table 5). Even though the mean number of individuals in- 
creased from December to June, mean wet weight biomass measurements decreased 
by nearly 50% over the same period, perhaps reflecting the small size of indi- 
viduals from spring recruitment. 


30222 NUMERICAL CLASSIFICATION ANALYSIS 


Both normal (station) and inverse (taxon) classification analysis 
using Czekanowski's index of similarity and group-average sorting vere per- 
formed in the MR-GO data sets. Taxa included in the analysis were selected on 
the basis of those contributing at least 12% of the total abundance at any 
given station, and/or any taxa relating distinct spatial distribution. Count 
data for the 29 taxa selected for analysis (15 polychaetes, 6 amphipods, 3 
decapods, 2 gsolluscs, 1 rhynchocoel, 1 echinoderm, and 1 cephalochordate) are 
included in a matrix of station and species groups adjoining the resultant 
dendrograms from classification analysis (Figure 5). Numerically, these taxa 
account for 75% of the fauna collected during both MR-GO surveys. 


Numerical classification of the 20 stations was interpreted at a 
four group level. Group A contains stations 4 and 10 from both seasons; Group 
B contains stations 5, 7, and 9 from both seasons, station 6 (December) and 
outlier station 2 (June); Group C contains stations 1, 3, and 8 from both 
seasons and station 2 (December); and Group D is represented by outlier sta- 
tion 6 (June). Sediment composition of each station was used to characterize 
habitats by group: sand (Group A), gud to muddy sand (Group B), suddy sand to 
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Table 4. General community structure parameters for EPA Mississippi River-Gulf 
Outlet survey sites, 1980-1981. Five replicates per station. 
MR-GO (741) Mean Species Species Species Biomass 
1980 Total Total Density Diversity Evenness Richness (Wet Wt.) 
Taxa Indiv. (ind./m?)  (#,') (J') (D) (gm-*) 
St. 1 93 2727 909024232 2.14 0.47 11.63 215.4790 
2 65 2886 962023724 2.36 0.56 8.03 251.1016 
3 62 715 2383: 716 2.54 0.62 9.28 21.228 
4 20 199 663: 210 1.63 0.55 3.59 1.3174 
5 62 1430 476721050 2.47 0.60 8.40 33.1724 
6 65 1060 1927+ 830 2.83 0.68 9.19 21.1169 
7 65 717) =. 239021247 2.57 0.62 9.73 147.1032 
8 36 318 1060+ 300 2.82 0.79 6.07 37.2175 
9 66 1060 3533: 447 2.78 0.66 9.33 431.9496 
10 52 955 318321159 2.02 0.51 7.43 20.0342 
Mean 59 1207 386221392 2.42 0.61 8.27 117.9615 
MR-GO (750) 
1981 
St. 1 52 906 3624: 1355 2.18 0.55 7.49 196.7769 
2 33 2631 105242 4374 1.13 0.32 4.06 44.8808 
3 50 3578 11927212672 1.62 0.41 5.99 103.9778 
4 29 376 15042 619 2.26 0.67 4.72 54.942 
5 26 1405 4683: 1288 1.97 0.60 3.45 19.7882 
6 31 626 2087: 591 2.31 0.67 4.66 52.6670 
7 63 4681 15603215001 1.16 0.28 7.34 232.5949 
8 43 813 3252+ 2713 2.60 0.69 6.27 27.462 
9 33 2651 8837+ 4761 1.86 0.53 4.06 49.9082 
10 36 771 20842 1463 2.36 0.66 5.26 2.1056 
Mean 40 1844 6513+ 4484 1.95 0.54 5.33 78.5103 
12 


d 
| Table 5. Percent composition of major taxa groups by station. Percentages 
reflect mean values for each station at EPA Mississippi River-Gulf 
Outlet survey sites, 1980-1981. 
MR-GO (741) 
1980 Annelida Arthropoda Mollusca Echinodermata Miscellaneous 
i St. l 75.4 3.2 3.6 3.0 14.8 
2 78.6 4.1 2.6 4.9 9.8 
| 3 46.5 18.7 3.2 0.4 31.2 
“ 3.0 85.0 3.0 5.0 4.0 
J 5 67.0 27.3 4.0 0.2 1.5 
6 55.8 32.6 7.0 0.5 4.1 
i 7 69.6 11.4 14.8 1.3 2.9 
8 47.8 17.0 14.5 0.3 20.4 
| 9 67.4 4.1 12.6 2.7 13.2 
10 24.4 68.0 3.8 0.1 3.7 
f Mean 33.6 27.1 6.9 1.8 10.6 
| MR-GO (750) 
1981 
1 74.3 5.5 10.5 0.0 9.7 
2 92.1 0.5 4.0 1.8 1.6 
3 26.3 0.1 68.8 0.0 4.8 
6 29.2 67.0 3.2 0.3 0.3 
5 79.8 14.0 5.8 0.0 0.4 
6 70.5 0.6 27.6 0.2 1.1 
7 93.0 3.3 1.7 <0.1 1.9 
8 55.2 11.3 26.3 0.2 7.0 
9 75.8 4.5 14.6 0.7 4.4 
10 21.9 72.5 4.7 0.0 0.9 
Mean 61.8 17.9 16.7 0.3 3.2 
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Figure 3, Number of macroinfauna taxa collected at each Mississippi River-Gulf Outlet station 
during L98O-81, 
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2 
Density (number of individuals per m ) of macroinfauna collected at each Mississippi 


River- Gulf Outlet station during 1980-81, 


Figure 4, 
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sand (Group C), and muddy sand (Group D). This characterization is based on 
mean percentage of sand at each station where sand is presented in greater 


amounts than 90%, muddy sand is 50-90% sand, sandy mud is 20-40% sand, and sud 
is less than 20% sand. 


Classification of 29 taxa at 20 stations is interpreted at a five 
group level (Figure 5), where grouping taxa is based on their overall distrib- 
ution patterns. The relationship of taxa or taxa groups to habitats deline- 
ated by the classification of station groups is presented as a data matrix in 
& two-way contingency table. By further siaplifying measures of frequency 
occurrence and degree of restriction of taxa to habitats (station groups) 
through the use of nodal analysis, species group constancy, fidelity, and 
abundance are assessed. Nodal diagrams are presented in Figure 6 and dis- 
cussed below. 


The spatial distribution of stations is determined primarily by the 
occurrence and abundance of several taxa groups, either as distinct spatial 
peaks, or relatively constant numbers (i.e., ubiquitous occurrence throughout 
the area). The division of saajor groups is shown at 25% similarity. Species 
Group 1 (Branchiostoma (LPIL) to Prionospio (LPIL) are best represented in 
Station Group C by the high fidelity and abundance values (Figure 6). These 
taxa are predominantly sand-dvelling animals found primarily ia high-energy 
tidal inlet habitats. 


Species Group 2 is further divided into Groups 2a and 2b at 45% 
similarity. Species Group 2a (Callianassa biformis to Aglaophasus verrilli) 
appears associated with aud and guddy sand habitats as reflected by moderate 
and high fidelity values for station Groups B and D, respectively. Species 
Group 2b (Mulinia leteralis, Spiophanes bombyx, Mediomastus spp., Rhyncho- 
coela) contains numerically dominant taxa that are well distributed throughout 
the study site as shown by high constancy for all station groups. These taxa 
appear less responsive to sediment composition than the Group 2a taxa. The 
irruptive seasonal occurrence of Mulinia lateralis in June reflects the spring 
and early summer recruitment period. 


Species Group 3 is composed only of amphipods (Eudevenopus hondu- 
ranus, Protohaustorius sp. A, Acanthohaustorius sp. A, and Corophius tubercu- 
Tatua) found predominantly in the sand habitat of Station Group A. These taxa 
show the highest constancy, fidelity, and abundance for this habitat (Figure 
6). 


Species Group 4 contains the polychaetes Ninoe sp. B, Cossura 
soyeri, and Mediomastus ambiseta. These taxa have a high fidelity for Station 
Group 2; however, they appear restricted to the mud habitat found at station 9 
(Figure 5). 


Species Group 5 contains outlier taxa Tellina, Chaetozone sp. B, and 
Acanthohaustorius intermedius. The moderate and high fidelity values for 
Station Groups A and D, respectively, reflect the abundance of Acanthohaus- 
torius intermedia in sand habitats, while Tellina and Chaetozone sp. B are 
more abundant In muddy sand habitats (Figure 5). 
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Results of normal (station) and inverse (species) classification analysis of Mississippi 


River- Gulf Outlet 1980-81 macroinfauna data. 


Figure 5. 
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a cation analysis of MR-GO 1980-81 macroinfauna data. 
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3.3 CHEVRON BENTHOS 


323.1 FAUNAL COMPOSITION, ABUNDANCE, AND COMMUNITY STRUCTURE 


The total number of individuals and total number of taxa for each of 
the five major taxa groups collected during the Chevron 1970-1971 surveys are 
presented in Table 6. Molluscs comprised the greatest percentage of total 
individuals (60.7%), and were represented by 102 taxa. Mulinia lateralis, 
Abra sequalis, Nassarius acutus, and Tellina versicolor accounted for 92% of 
the A population; M. lateralis contributed to almost 45% of the total 
wacroinfauna. 


Annelids ranked second in dominance with 26.8% of the total abun- 
dance, yet contributed 164 taxa. Mediomastus spp., Myriochele oculata, Spio- 
phanes bombyx, Magelona sp. H, and Cirriformia sp. C accounted for 67% of the 
polychaete population in the study area. 


Arthropods ranked third in both number of taxa (97) and percent of 
total individuals (8.9%). The cumacean Oxyurostylis smithi was the most abun- 
dant arthropod and occurred in greater frequency (at most stations) than any 
other species. Amphipods Melita nitida and Dulichiella appendiculata occurred 
only once, but were second and third most abundant arthropods collected. 


The miscellaneous taxa represented by sipunculids, rhynchocoels, 
phoronids, coelenterates, and cephalochordates ranked fourth in total abun- 
dance (2.2%) and total taxa (15). Rhynchocoela and Actiniaria were not iden- 
tified to species, but comprised 58% of the miscellaneous taxa reported. 


Echinoderas contributed 13 taxa and less than 2% of the total indi- 
viduals. Most of the individuals were represented by ophiuroids Micropholis 
attra and Amphiodia trychna; both comprised 64% of total echinoderms. 


The community structure parameters for the Chevron 1970 and 1971 
surveys are presented in Table 7. The 37 samples collected in 1970 yielded an 
average of 42 taxa and 618 individuals per station with a mean density of 2059 
individuals*®~2, By comparison, the 1971 collection of 12 samples (six of 
which were different from previously sampled stations) averaged 46 taxa, 2616 
individuals with a mean density of 8718 individuals*n™2. 


The number of taxa ranged from 12 at station 166 in 1970 to 71 at 
station 158 in 1971. Mean density (number of individuals *®~2) ranged from 203 
at station 166 in 1970 to 49,102 at station 126 ia 1971. 


Species diversity indices (H', base e) were highly variable during 
both sampling periods. Diversity values ranged from 0.77 to 3.78 in 1970 and 
from 0.36 to 3.59 in 1971. Species evenness (J') ranged from 0.12 in 1971 to 
0.96 in 1970, and species richness (D) ranged from 1.96 in 1971 to 12.73 in 
1970. Means of measured indices are similar for stations evaluated each year; 
species diversity (H') = 2.48 (1970), 2.24 (1971); species evenness (J') = 
C197 (1970), 0.60 (1971); and species diversity (D) = 6.95 (1970), 6.87 

1971). 


Extreme ranges of index values in Table 7 are explained by closer 
examination of the data from a couple of stations. Low species diversity, 
evenness, and richness values at station 167 in 1971 relate directly to the 
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Table 6. Taxonomic listing of phyla and numerically dominant taxa from 
Chevron-Mississippi Delta 1970-1971 survey sites. 


Phylum % of No. Taxa % Total 
Phylum Total Grand Total in Phylum No. of Taxa 
Annelida 14,546 26.8 164 41.9 
Mollusca 32,949 60.7 102 26.1 
Arthropoda 4,866 8.9 97 24.8 
Echinodermata 761 1.4 13 3.3 
Miscellaneous 1,183 2.2 _15 3.9 
Total 54,305 391 


NUMERICAL DOMINANTS ; 
Taxon No. Individuals % Total Cum. % f 


Mulinia lateralis (M) 24300 44.75 44.75 33 
Mediomastus (LPIL) (P) 4439 8.17 52.92 24 
Abra aequalis (M) 3577 6.58 59.50 27 
Myriochele oculata (P) 2804 5.16 64.56 31 
Oxyurostylis smith smithi (A) 1746 3.21 67.87 37 
Spiophanes bombyx mbyx (P) 1383 2.54 70.41 26 
Nassarius acutus (M) 1238 2.28 72.69 36 
Tellina versicolor (M) 1071 1.97 74.66 35 
Melita nitida (A) 704 1.29 75.95 l 
Magelona sp. H (P) 654 1.20 77.15 21 
Cirriformia sp. C (P) 566 1.04 78.19 l 
Fataprionospic pinnate (P) 472 0.87 79.06 29 
Mysidopsis bigelowi (A) 448 0.82 79.88 24 
Dulichiella appendiculata (A) 380 0.70 80.67 l 
Spiochaetopterus oculatus (P) 377 0.69 81.36 18 
OQwenia sp. A (P) 365 0.67 82.03 26 
Rhynchocoela (LPIL) (R) 355 0.65 82.68 44 
Soien viridis (M) 346 0.64 83.32 23 
Actiniaria (LPIL) (C) 336 0.62 83.94 21 
Lumbrineris verrilli (P) 302 0.55 84.49 23 
Periploma (LPIL) (M) 284 0.52 85.01 4 
Micropholis atra (E) 257 0.47 85.48 15 
Amphiodia trychna (E) 229 0.42 85.90 8 
Nuculana concentrica (M) 224 0.41 86.31 16 


(A) = Arthropoda, (C) = Coelenterata, (E) = Echinodermata, 
(M) = Mollusca, (P) = Polychaeta, (R) = Rhynchocoela 


* 
frequency of occurrence (maximum = 49) 
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Table 7. General community structure parameters for Chevron sites, 1970-1971. 
One replicate (0.3m*) per station. 


COMMUNITY STRUCTURE PARAMETERS 


CHEVRON 1970 Mean Species Species Species 
| Total Total Density Diversity Evenness Richness 
Taxa Indiv. (ind./m*?)  (H,") (J") (D) 
St. 12 30 262 873 2.64 0.78 $.21 
31 25 38 126 3.10 0.96 6.60 
3% 30 182 606 2.52 0.74 $5.57 
4] 65 1625 $416 2.97 0.71 8.66 
46 $7 319 1063 3.25 0.81 9.71 
47 29 960 3200 1.22 0.3% 4.08 
51 58 339 1130 3.18 0.78 9.78 
| 53 $4 738 2460 1.31 0.56 8.03 
38 46 432 1410 2.73 0.71 7.44 
68 20 74 247 2.47 0.82 4.42 
70 33 154 $13 2.71 0.78 6.35 
1 87 46 390 1300 2.69 0.70 7.54 
92 $4 692 2306 2.57 0.64 8.10 
96 38 221 737 2.90 0.80 6.85 
100 $1 841 28603 1.95 0.50 7.42 
103 49 1813 6243 1.03 0.27 6.40 
107 $7 422 4407 2.70 0.67 9.26 
109 «8 300 1000 3.02 0.78 8.24 
lll 63 464 1547 3.42 0.83 10.10 
114 415 1383 2.54 0.70 5.97 
| 119 42 202 673 2.98 0.80 7.72 
122 68 1482 4940 1.76 0.45 6.44 
132 61 $04 1680 3.13 0.76 9.64 
: 1x 18 170 567 2.10 0.73 3.31 
136 43 2833 9442 0.80 0.21 5.28 
143 $2 1514 5046 2.25 0.57 6.97 
149 $2 791 2636 2.33 0.59 7.64 
151 54 986 3286 2.59 0.65 7.69 
154 24 102 340 2.70 0.85 4.97 
| 157 48 166 553 3.28 0.85 9.20 
158 71 244 813 3.78 0.89 12.73 
161 2? 1100 3666 0.77 0.23 3.71 
163 35 88 293 3.34 0.94 7.60 
164 20 78 260 2.40 0.80 4.36 
166 12 61 203 1.80 0.72 2.68 
16? 22 1513 $043 1.05 0. 2.87 
171 $1 340 1133 2.67 0.68 8.58 
Mean 42 618 2059 2.48 0.67 6.95 
| Mean Species Species Species 
Total Total Deasity Diversity LCvenness Pichness 
CHEVRON 1971 Taxa Indiv. (ind. /a*) (H") (J") (D) 
St. 18 29 313 1043 1.98 0.58 4.87 
21 46 1920 6399 1.73 0.45 5.95 
36 46 $42 1806 2.78 0.73 7.15 
$1 56 271 903 3.59 0.89 9.62 
$8 70 601 2003 2.94 0.69 10.76 
73 68 1136 3786 1.69 0.40 9.52 
85 68 666 1553 3.52 0.83 10.90 
| 126 47 14732 49192 0.87 0.23 4.80 
14? 68 1405 4683 2.55 0.60 9.24 
164 25 99 330 2.71 0.84 $.22 
166 14 62 207 2.21 0.84 3.15 
167 19 9862 42870 0.36 0.12 1.96 
| Mean 46 2616 8718 2.24 0.60 6.87 
j . 


occurrence of a large population of Mulinia lateralis (9032 individuals) with 
few other taxa or individuals present. Conversely, high species diversity, 
evenness, and richness values at station 158 in 1970 relate to a small number 
of individuals represented by a large number of taxa. 


Annelids comprised the greatest mean percent composition of indi- 
viduals * station (Table 8) during both 1970 and 1971 sampling periods, re- 
spectively (37.5%, 47.7%), followed by molluscs (33.4%, 34.6%), arthropods 
(19.2%, 12.3%), miscellaneous taxa (6.6%, 3.82), and echinoderms (3.3%, 2.1%). 
These figures seem to contradict the percentages presented for the annelids 
and molluscs in Table 6. However, upon closer examination of individual sta- 
tion data the discrepancy is explained by the few occurrences of Mulinia 
lateralis in extremely large numbers, thereby contributing significantly to 
the molluscan numerical counts in the combined surveys. (Refer to stations 
103, 122, 136, 161, and 167 in 1970 and stations 21, 126, and 167 in 1971 on 
Tables 7 and 8 as examples of dominant mollusc populations.) 


3-3-2 NUMERICAL CLASSIFICATION ANALYSIS 


Both normal (station) and inverse (taxon) classification analysis 
using Czekanowski's index of similarity and group~average sorting were per- 
formed on the Chevron 1970-1971 data sets. As presented for the MR-GO data 
sets, taxa included in the analysis were selected on the basis of those con- 
tributing at least 1% of the total abundance at any given station, and/or any 
taxa relating distinct spatial distribution. Count data for 30 taxa selected 
for analysis (ten solluscs, nine polychaetes, five amphipods, two echinoderms, 
one actiniarian, one cumacean, one aysid, and one sipunculid) are included in 
@ matrix of station and species groups adjoining the resultant dendrograms 
from classification analysis (Figure 7). Numerically, these taxa account for 
87% of the fauna collected. 


Numerical classification of the 49 stations is interpreted at a six 
group level. Group A contains four samples from two stations west of the 
Mississippi River Delta, three stations in south Breton Sound (near Delta) and 
one station east of the Delta approximately 30m depth. Group B contains two 
stations, one east of the Delta and the other in Chandeleur/ Breton Sound. 
Group C contains twelve stations located in the proximity of south Chandeleur 
Islands and Breton Island at tidal inlets and adjacent offshore areas. Group 
D contains twenty-two stations located throughout Chandeleur and Breton 
Sounds; one station located outside the Sound is considered an outlier. Group 
E contains two stations located in an inlet and offshore of Chandeleur Sound, 
similar to Group C. Group F contains outlier stations 31, 163, and 164. 


Classification of 30 taxa at 49 stations is interpreted at a seven 
group level (Figure 7). A nodal analysis conducted on this two-way contin- 
gency table assessed species group constancy, fidelity, and abundance with 
station groups. Nodal diagrams are presented in Figure 8 and discussed below 
with respect to species groups. 


The division of major species groups is at a 25% similarity. Spe- 
cies Group 1 (Amphiodia trychna to Anadara transerva) shows high fidelity and 
abundance for Station Group D (Figure 7). Species Group 2 (Micropholis atra 
to Spiochaetopterus oculatus) also has high fidelity and abundance values for 
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Percent composition of major taxa groups by station at Chevron sites, 


1970-1971. 
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Results of normal (stations) and inverse (species) classification analysis of Chevron 1970-71 


macroinfauna data. 


Figure 7. 
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Figure 8, 


Nodal anslysis of yroups based on results of numerical classification analysis «of 
Chevron 19/0-/1 macrvoinfauna data. 


Group D. These two species groups best represent the infauna in Breton and 
Chandeleur Sounds. 


Species Group 3 is represented by the numerically dominant and 
ubiquitous taxa that are distributed throughout the study area. Group 3 also 
has a high fidelity for Group C stations--those located predominantly seaward 
of the tidal inlets into Breton and Chandeleur Sounds. Species Group 3 was 
further divided into Groups 3a, 3b, and 3c at 45% similarity to identify any 
trends in the ubiquitous fauna. Species Group 3a (Mysidopsis bigelow! to 
Owenia sp. A) represents taxa found in Station Groups C, D, and E. Species 


Group 3b (Nassarius acutus, Mulinia lateralis, iochele oculata, Abra 
ualis) are widely — Station Groups A, C, and D, and 


are wo to irrupt seasonally in their populations. Group 3c (Paraprionospio 
pinnata, Magelona sp- H, Mediomastus spp.) are generally distributed along the 
inner shelf areas, as depicted by their fidelity for Station Groups A and C 
(Figure 8). 


Species Group 4 (Periploma and Cirriformia sp. C) was present only 
at station 143 (Group D), but represented extremely high numbers of individu- 
als. 


Species Group 5 is comprised of outlier species which were collected 
one time in large numbers at single stations, i.e., Golfingia sp. GG (115 
individuals) at station 136, Acanthohaustorius sp. B (75 specimens) at station 
114, Melita nitida (704 individuals) at station 47, and Haploops sp. B (131 
individuals) at station 171. 


By rearranging the stations listed in Table 7 into their respective 
classified groups, the composite mean community structure parameters become 
useful for characterization of the major communities (Table 9). The inner 
shelf station Group A is represented by the lowest species indices, but is the 
second most abundant with an average density of 5530 individuals*m™*. Both 
station Groups C (tidal inlet/inner shelf) and D (sound stations) contain a 
large number of taxa, with Group C having the greatest average density (6104 
individuals*’n”*). Stations Groups B, E, and F are considered outliers and 
merged for sake of simplicity. Groups B, E, and F have the highest sean spe- 
cies diversity value (2.59) which is reflected in high species evenness (0.77) 
and low density value (812 individuals*s™?). 


Since neither sediment composition nor depth measurements are avail- 
able for the Chevron study site, additional analyses, i.e., gultidiscriminant, 
were not performed on the data. Comparisons with the MR-GO macroinfauna data 
provide a synoptic overview of the infaunzl assemblages associated with pro- 
posed habitats within the Chevron survey site. 


4.0 DISCUSSION 


Upon initial review of MR-GO and Chevron benthic data, several features 
make comparing results difficult. First, differences in surface sample size 
(0.06 a? vs. 0.3 2*) result in possible under- and/or over-estimates of popu- 
lation densities, although mean station densities are within one-half an order 
of magnitude between surveys and seasons. This may be due to replication at 
the MR-GO site, thus equalizing total areas sampled, i.e., 5 x 0.06 a. 
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Table 9. Mean community structure parameters for station groups resulting from classification of 
Chevron station data. 


Mean Species Species Species 
Total Total Density, Diversity Evenness Richress 
STATION GROUPS Taxa Indiv. (ind./m ) (H,") (J') (D3 
A 24 1659 5530 1.83 0.47 4.45 
B,E,F w 244 812 2.59 0.77 5.92 
c 49 1832 6104 2.46 0.64 7.45 
51 787 2571 2.55 0.64 7.91 


Lz 
° 


Second, samples were collected with entirely different devices, a box 
corer and a diver-manned suction corer. Whereas, a box corer is considered a 
quantitative sampler with a known surface area and a computed volume, a suc- 
tion corer can only provide semi-quantitative samples. The amount of surface 
atea and depth of penetration is controlled by a diver where bias or incon- 
sistency in sampling methodology is possible. 


Third, differences in sieve size (0.5 am vs. 1.2 mm) will definitely 
effect the “type” of faunal organisms collected, or not collected as the case 
may be. The larger, deeper burrowing bivalve solluscs and crustaceans col- 
lected with a suction corer and retained on a 1.2 am sieve (Chevron data) aay 
reflect a slightly different or incomplete assemblage when compared to the MR- 
GO fauna retained on s 0.5 am sieve (i.e., predominately polychaetes). 


Results of the 1980-1981 MR-GO survey depict the seasonal variability of 
mscroinfauna populations found in the nearshore coastal waters of the northern 
Gulf of Mexico. The temporal pattern (i.e., significantly greater densities 
in June as compared to December) was not unexpected, as most of the numerical- 
ly important taxa collected in the study are known to have late winter to late 
spring periods of recruitment (Johnson, 1980; Shaw et al., 1982). 


When compared with benthic studies cond cted in the srea (TechCon, 1980; 
Shaw et al., 1982), the assemblage of taxa inhabiting tidal inlets are sisilar 
to those found for the MR-GO survey. These include the polychsetes Poly- 
ordius spp-, Poecilochaetus sp., Carazziella hobsonse; cephalochordate 

Tanchiostowa sp.; and amphipods Eudevenopsis honduranus, Protohaustorius sp. 
A, Acanthohaustorius sp. A at the — sand hab{tats. Polychaetes 
Ninoe sp. B, Cossura soyeri, and Mediomastus ambiseta have been found to occur 
in @ muddy substrate —32— to @ navigation channel at the mouth of Mobile 
Bay (TechCon, 1980). Taxa commonly found in sreas similar to the MR-GO site 
include the ubiquitous bivalve Mulinia lateralis, ophiuroid Hemipholis 
elongata, polychsetes Mediomastus californiensis, — Ya bombyx, and pre- 
daceous rhynchocoels (TechCon, 1960; Shaw et al., ° e tidal inlet 
communities are composed of euryhaline species which are generally suspension 
and deposit feeders adapted to the physical stresses of currents (e.g., move- 
ment of sediment) and salinity fluctuations. 


The MR-GO and Chevron surveys are represented by few comparable dominant 
taxa. These include the solluscs Mulinis lateralis, Abra sequalis, Nuculana 
concentrica and polychsetes Mediomastus sp., Spiophanes bombyx, Paraprionospio 
pinnata, Magelona sp. H. These species are generally found within open 
sounds, tidal inlets, and inner shelf (5-20 a) habitats of the Tuscaloosa 
Trend study area. 


Results of the Chevron survey show similarities with gacrofauna assen- 
blages described by Parker (1956) for the Mississippi Delta and by Shaw et al. 
(1982) for Mississippi Sound and offshore coastal waters. Taxa from compar- 
able inner shelf and tidal inlet assemblages include the polychaetes Owenia 
Sp. A, Spiophanes bombyx, Magelona sp. H, Paraprionospio pinnata, Mediomastus 
Spp-; molluscs Mulinis lateralis, Tellina versicolor; and cumacean Oxyuro- 
stylis smithi. Open Sound assemblages include comparable taxa such as the 
polychaetes Myrtoctete oculatsa, Mediomastus spp., and molluscs Abra sequalis, 
Acteocina canaliculata, Nuculana concentrica, Anachis obesa, and Nassarius 
acutus. 
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The infauna assemblages evaluated for the MR-GO and Chevron sites were 
incorporated during the formulation of proposed assemblages presented in 
Tables 6.8 and 6.20 of the Tuscaloosa Trend study area report. 
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ATTACHMENT I = TAXONOMIC LISTING FOR MISSISSIPPI RIVER-GULF OUTLET 
SAMPLES 


TAIONOMIC LISTING 
FOR TEC GULF OUTLET SAMPLES (198° & 1981) . 01/16/85 
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OLISOCHAET» 
OLIGOCHAETA (LPIL) 
POLYCHAET» 
POLYCHAETE iLPIL’ 
AMS HAPET I Dak 
AMPHARETIDAE (LP IL) 
MELIWNA RMACULATS 


SAPELLIDES SF. 
AMPH I NOM] DAE 

PARAMPHINOME SPE 
ARABELL I DAE 

DRILONERETS (L°IL) 
CAFITELLIDAE 


CAPITELLIDAE ‘LPIL) 
MEDIOMASTUS (LPIL) 
MEDIOMASTUS AMBISETA 
MEDIOMASTUS CALIFORNIENSIS 
WOTOMASTUS (LPIL) 
WOTOMASTUS DAUER] 
WOTOMASTUS HEMI PODUS 
NOTOMASTUS LOBATUS 
CHRYSOPETAL | DAE 
PALEANOTUS HETEROSETA 
CIPRATULI DAE 
CAULLERIELLA (LPIL) 
CHAETOZONE SP.B 
CHAETOZONE SP.D 
CIPRATULIDAE (LPIL) 
CIRRIFORMIA (LPIL) 
CIRRIFORMIA SF.C 
, COSSUR I DAE 
COSSURA (LPIL) 
COSSURA DELTA 
COSSURA SOYER! 
FLABELL GERI DAE 
FLABELLIGERIDAE (LPIL) 
PIROMIS ROBEFT! 
BLYCERIDAE 
GLYCERA (LPIL: 
BLYCERA AMERICANS 
LYCERA DIBRANCHIATE 
SON ADIDAE 
BLYCINDE SOLITARIA 
GONIADA LITTORES 
BONTADIDAE (LP1L: 
WES] ON] DAE 
HESTONIDAE (LPL) 


HESIONIDAE GENUS C 
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PODARKE OBSCURA 
PODARKEOPSIS LEVIFUSCINA 
LUMBFINERIDAE 
LUMESINERIDAE (LPL) 
LUMPEINEFIS (LPIL: 
LUMEFIKERIS VERRILL! 
NINDE SF.E 
MEGE ONT DAE 
MAGELONS (LPIL) 
MAGELONA CF. RIOJA! 
MAGELONA PETTIBONEAE 
MAGELONA SP. E 
MAGELONA SF. 
MAL DANI DAE 
ASYCHIS ELONGATUS 
CLYMENELLA TORQUATS 
MALDANIDAE (LPIL) 
WEPHTYIDAE 
AGLADPHAMUS (LFIL) 
AGLADPHAMUS VERRILL! 
WEPHTYIDAE (LPIL! 
NEPKTYS (LPIL) 
WEPHTYS PICTE 
WEPHTYS SIMON] 
NEPHTYS SP. D 
NEPHTYS SP.F 
WERE 1 DAE 
WEREIDAE (LPIL) 
WEREIS (LPIL) 
WEREIS FALSA 
WERE]S MICROMMA 
ONUPHI DAE 
DIOPATRA (LPIL) 
DIOPATRA CUPREA 
DIOPATRA TRIDENTATA 
MOOREONUPHIS WEBULOSA 
ONUPHIDAE (LPIL) 
OPHELTIDAE 
ARMANDIA AGILIS 
ARMGNDIE MACULATA 
OPHELIIDAE =F JL) 
TROY ISTR (LEqL) 
TRAVIS]& HOBSONME 
ORE INI IDAE 
LEITOSCOLOPLOS (LPIi! 
LESTOSCOLOPLOS FRAGILIS 
OPBINIIDAE (LPIL) 
SCOLOFLOS RUBFS 


SCO.OPLOS SF.A 
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TAXONOMIC LISTING 
FOF JEC GULF OUTLET SAMPLES (1980 & 1981) 01/16/85 
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SCOLOPLOS TEXANA 
OWEK] IDAE 
AYPIOCHELE OCULATA 
OWENTA SF.A 
Par aD DAE 
ARICIDES SF.E 
CIRROPHORUS (LPIL) 
PARAONIDAE (LPIL) 
PHYLLODOCI DAE 
ETEONE (LPIL) 
ETEONE HETEROPODA 
ETEONE LACTEA 
PHYLLODOCIDAE (LPIL) 
PILAREIDAE 
ANCISTROSYLLIS (LPIL) 
ANCISTROSYLLIS HARTMANAE 
ANCISTROSYLLIS JONES] 
ANCISTROSYLLIS PAPILLOSA 
CABIRG INCERTA 
SIGAMBRA TENTACULATA 
POECILOCHAET IDAE 
POECILOCHAETUS (LPIL) 
POL YGORD! I DAE 
POLYBORDIUS (LPIL) 
POL YNO] DAE 
LEPIDASTHENIA VARIUS 
MALMGRENIELLA SP.A 
MALAGRENIELLA SF.B 
POLYNOIDAE (LPIL) 
POL YODONT I DAE 
POLYODONTES (LPIL) 
POLYODONTES LUPINUS 
SABELLIDAE 
SABELLIDAE (LPIL) 
SERPULI DAE 
HYDROIDES (LPIL) 
HYDROIDES SF.B 
HYDROIDES UNCINATA 
SERPULIDAE (LPIL) 
SIGALTONIDAE 
SiBALION SF.F 
SIGALIONIDAE (LPL: 
STHENELAIS (LPIL) 
STHENELAIS SP.A 
THALENESSA (LPIL) 
THALENESSA SF. + 
SP ION] DAE 
APOPRIONOSFIO PYGMAES 


CARATZIELLA HOBSONAE 
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FOR TEC GULF OUTLET SAMPLES (1980 & 1981) 01/16/85 
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DISPIO UNCINATS 
MALACOCEROS (LPIL) 
PARAPRIONOSPIO PINNATA 
POLYDORA LIGNI 
POLYDOF® SODIALIS 
POLYDORA S®.4 
PRIONOSID (LPIL) 
PRIONOSPIO CRISTATA 
PRIONOSPIO SP.E 
SCOLELEPIS TELANA 
SPIONIDAE (LPIL) 
SPIOPHANES BOMBY) 
SPIOPHANES CF. MISSIONENSIS 
SYLLIDAE 
SYLLIDAE (LPIL) 
TYPOSYLLIS ARMILLARIS 
TYPusYLLIS CF. LUTEA 
TEREBELL I DAE 
LOIMIA SP.A 
PISTA (LPIL) 
TEREBELLIDAE (LPIL) 


ARTHROPODS (CRUSTACEA) 
CRUSTACEA (LPIL) 
AMPHIPODA 
AMPELISCIDAE 
AMPELISCA (LPIL) 
AMPELISCA AGASSIZ! 
AMPELISCA BICARIWATA 
AMPELISCA CF. VERRILL! 
AAPELISCA SP.A 
AMPELISCA SP.C 
ARIGISSIDAE 
ARGISSA HAMATIPES 
CAPRELLIDAE 
CAPRELLIDAE (LPIL) 
COROPH! IDAE 
COROPHIUM LACUSTRE 
COROPHIUM TUBERCULATUF 
ERICHTHONIUS BRASILIENSIS 
WAUSTOF 1] IDAE 
ACANTHOHAUSTORIUS INTERMEDIUS 
ACANTHOHAUSTORIUS SF.¢ 
“U™TORITDAE (LPIL) 
A TOMAUSTORIUS SP.A 
ISCHYROCER] DAE 
CERAPUS SF.A 
LILJEBORG! DAE 
LISTRIELLA (LPIL) aN 


LISTRIELLA BARNARD! 
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LISTRIELLA SF.A 
LISTRIELLA SF.B 
MELITIDAE 
MELITA (LEIL) 
DELICERCT!bnk 
MONDZULODES NYE! 
MONOCULODES SF.4 
SYNCHELIDIUM AMERICANUM 
PHOTIDAE 
MICROPROTOPUS RANEY] 
PHOTIS MACROMANUS 
PHO} OCEPHAL I DAE 
METHARFING FLORIDANE 
RHEPOXYNIUS EPISTOMUS 
PLATYISCHNOP I DAE 
EUDEVENOPUS HONDURANUS 
PLATYISCHNOPIDAE (LPiL) 
ACE 
BODOTR1 IDAE 
CYCLASPIS SP.A 
DIASTYLIDAE 
OXYUROSTYLIS SMITH] 
DECAPODE (NATANTIA) 
DECAPODA WATANTIA (LPIL) 
ALPHE I DAE 
AUTOMATE EVERMANN] 
DbYRIDAE 
OGYRIDES ALPHAEROSTRIS 
DGYRIDES HAY! 
PENAE I DAE 
PEWAEIDAE (LPIL) 
TRACHYPENAEUS (LPIL) 
TRACHYPEWAEUS CONSTRICTUS 
TRACHYPEWAEUS SIMILIS 
PROCESS DAE 
PROCESSA HEMPHILL] 
DECAPODA (REPTANTIA) 
ANOMURA (LPIL) 
ALBUNE 1 DAE 
ALBUNE® PARETI] 
BRACHYURA 
BRACHYUR® (LPIL) 
CALAPP IDAE 
WEPATUS EPHELITICUS 
CALL IANASS] DAE 
CALLIANASSA (LPL! 
CALLIANASSh BIFORMIS 
DIOGENIDAE 


DIOGENTDAE(LPIL) 
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LEUCOS! IDAE 
ILIACANTHA (LPIL) 
PABUR I Dat 
PABURIDAE (LFIL) 
F IWNOTHES Daz 
PIMXIIM ‘LPIL) 
PIWNII& CHAETOPTERANS 
PIWNIIA PEARSE! 
PORCELLAN] DAE 
EUCERAMUS PRAELONGUS 
PORTUNI DAE 
DVALIPES FLORIDANUS 
POPTUNUS (LFIL) 
UPOGEBI IDAE 
UPOGEBIA AFFINIS 
TANTHIDAE 
HEXAPANOPEUS (LPL) 
HEIAPANOPEUS ANGUSTIFRONS 
MICROPANOPE (LPIL) 
JANTHIDAE (LPIL) 


1SOPODs 
IDOTEIDAE 
EDOTES TRILOBE 
SPHAERON! DAE 
ANCINUS DEPRESSUS 
MYSIDACES 
MYSIDAE 
BOWMANIELLA (LPIL) 
BOWNANIELLA BRASILIENSIS 
BOWNANIELLA FLORIDANA 
MYSIDAE (LPIL) 
HYSIDOPSIS (LPIL) 
OSTRACODS 
OSTRACODA (LPIL) 
STOMATOPODA 
STOMATOPODA (LPIL) 
CEPHALOCHORD:.7¢ 
LEPTOCARD!! 
BRANCHIOSTOMIDAE 
BRANCHIOSTOMA (LPIL) 
CWIDAF IA 
ACTINIGET¢ 
ACTINIARIA (LPIL) 
ACTINIARIA (LPIL) 
ECHINODESNATA 
ASTERIODES SF 
LUIDIIDAE 
LUIDIA CLATHRATS 
ECHINOIDES 


ECHINDIDEA (LPI. 
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CH] UROIDE+ 
OPHIUROIDES (LPIL) 
AMPHIUPIDAE 
BMPHIOPLUS CONIOFTODES 
SICROPHOLIS ATRs 
OPH OPHRAGRUS (LPIL! 
OPHIACT I bat 
MEMIPHOLIS ELONGATA 
ECHI UR 
ECHIURA (LPIi) 
HEMI CHDRDATS 
BALANDSLOSSUS AURANTIACUS 
MOLLUSCs 
BASTROP ODM 
GASTROPODA (LPIL) 
ACTEOCINIDAE 
ACTEOCING CANALICULATA 
ACTEON] DAE 
PICTALIS PUNCTOSTRIATUS 
PUCCINI DAE 
BUCCINIDAE (LPIL) 
CANTHARUS CANCELLARIUS 
CAECIDAE 
CAECIDAE (LPIL) 
COLUMBELL I DAE 
AMACHIS OBES 
MITRELLA LUNATA 
CREP I DUL I DAE 
CREPIDULA (LPIL) 
EPI TON] IDAE 
EPITONIUM CF. HUMPHREYS! 
MELANELL IDAE 
MELAWELLIDAE (LPIL) 
MEL ONGEN] DAE 
BUSYCON CONTRAR I UF 
MUR ICIDAE 
THAIS HAEMASTONS 
WASSAR] | DAE 
WASSAFIUS (LPIL) 
WASSAFIUS ACUTUS 
WATICIDAE 
WaTICK PUSILLE 
POLINICES DUPLICATUS 
SINUR PERSPECT IVUF 
OLIVIDAE 
OLIVé SAYANS 
DLIVELLA (LPIL) 
OLIVELLA DEALBATs 


~] 


PYRAMI DELL IDAE 
TURBONILLA (LPIL) 
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TURE i DAE 

KURTIIELLA (LPIL) 

KURTIIELLA CF. CERINA 
VITRIWELL I DAE 

VITRIWELLIDAE (LPIL) 

PELECYF ODS 

PELECYPODA (LPIL) 
ARO IDAE 

ANADARA (LPIL) 

ANADARS TRANSVERSS 

APCIDAE (LPIL) 

BARBETIA CANDIDA 
CAPD] 1DAE 

CARDIIDAE (LPIL) 

TRACHYCARDIUM (LPIL) 
CORBUL I DAE 

CORBULA (LPIL) 

CORBULA BARRATT]ANs 

CORBULA CONTRACTA 

CORBULA DIETZ IANA 
CRASSATELLIDAE 

CRASSINELLA (LPIL) 

CRASSIWELLA MARTINICENSIS 
CUSP DART DAE 

CUSPIDARIIDAE (LPIL) 
BASTROCHAEN ] DAE 

BASTROCHAEWA (LPIL) 

GASTROCHAENS “IANS 
LASAE DAE 

LASAEIDAE (LPIL) 
LUCINIDAE 

LINGA AMIANTUS 

LUCINIDAE (LPIL) 
LYONS! IDAE 

LYONSIA HYALING 
MACTRIDAE 

MULINIA (LPIL) 

MULINIA LATERALIS 
PuNDOR | DAE 

PONDOPE TRILIWEATS 
PERIPLOMATIDAE 

PEEIPLOM: FRAGILE 

PERIPLONA WARGAR]TACEUF 
SEMEL I DAE 

ABR KEQUALTS 

SEMELIDAE (LFIL’ 
SOLECURT 1 DAE 

TABELUS DIVISUS 


we 
wD 


SOLEN] DAE 
EWSIS MINDF 
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TAIONDRIC LISTING 


FOR IEC GULF OUTLET SAMPLES (1980 & 1981) 


01/16/85 


TELL INI DAE 


WACOMA (LPIL) 
TELLING (LPIL) 
TELLIWA AEQUISTRIATE 
TELLING ALTERNA Ts 
TELLIN® IPIS 

TELLIWA VERSICOLOR 
TELLIWIDAE (LPIL) 


UNGUL IN: DAE 


DIPLODONTA PUNCTATA 


VENER 1 DAE 


CHIONE (LPIL) 

CHIOWE CANCELLATS 
CYCLIWELLA TENUIS 
DOSINIA (LPIL) 

GERAS GERMS 

MERCEWARIA CAMPECHIENS!S 
VEWERIDAE (LPIL) 


PHORDA 1 DA 
PHORONIS (LPIL) 
PLATYHELMINTHES 
TURBELLARIA 
TURBELLARIA (LPIL) 
RHYNCHOCOEL& 
RHYWCHOCOELA (LP IL) 
SIPUNCULA 
ASP 1DOS 1] PHON! DAE 
ASPIDOSIPHON (LPIL) 
ASPIDOSIPHON ALBUS 
GOLF ING] IDAE 


GOLFINGIA TRICHOCEPHALA 
PHASCOLION STROMB! 


ATTACHTNT II - TAXONOMIC LISTING FOR CHEVRON SAMPLES 


TALOWOFIC LISTING 
FOR CMEVEDR SAMFLES COLLECTED 1971 & 197: 01/08 /8. 


a tat — 
O. 1600 wee Ts 
DLIGOCMAETS (LPIL) 
POL YIMAEs 
Wee Det 
— 2 Soe 
—3 
MEL IM RACULATS 
SABILLIDES SPs 
APH NOP) Dak 
PaRAMP Hl MDPE SFE 
MABEL. DAE 
MOREL IDAE (LPL. 
DEILOMEREIS L Owes 
PAILOMESEIS S*.6 
Ca I TELL IDAE 
CAP ITELLA CAP i TATA 
CAPITELLIDAE (LPL) 
MEDIOMASTUS LPL) 
MEDIOMASTUS AMBISETs 
WOTOMASTUS (LPIL 
MOTOMASTUS LOBATUS 
WOTORASTUS SF.£ 
CHAE TOPTER 1 DAE 
CHAETOPTERUS VAR ]OPEDATUS 
SPIOCMAETOPTERUS OCULATUS 
CHRYSOPETAL I DAE 
PALEANOTUS HETEROSETA 
CIRRATUL I DAE 
CHAETOTONE (LPL) 
CHAETOTZONE SP.D 
LiRRATULIDAE (LPIL) 
CIRRIFORMIA SP.A 
CiRcIFORRMIA SP.C 
TWARY? CF. ANNULUISUS 
COSSUR I DAE 
COSSIAA DELTA 
COSSURE SOYEFR! 
COSSUFIDAE (LPIL) 
DORVILLET DAE 
SCHISTOMERINGOS CF. RUDOLOH] 
EULEPETH] Da 
GRUBEULEPIS SF.C 
EUNICIDAE 
RAPPHYS® SANGUINEA 
mabruySs SF.F 
FLABELLIBER] DAE 
FLABELLIGERIDAE (LFIL) 
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TAIONOMIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 197: 


01/08/85 


BLYCERIDAE 
BLYCERA (LPIL) 
BLYCERA AMERICANS 
BLYCERA SF.E 
BLYCERA SF.» 

BON IAL] Dak 
BLYCINDE SOLITAFIs 
GONIADA (LPIL) 
GONIADA LITTOREA 
GOWIADIDAE (LPIL) 
OPHIOGLYCERA SP. 

HESTON! DAE 
WESIONIDAE (LFIL) 
PODARIEOPSIS LEVIFUSCINA 

LUMBE IWER 1 Dar 
LUMBRIWERIDAE (LPIL) 
LUMBRIWEFIS (LPIL) 
LUMBRIWERIS ERNEST! 
LUMBRIWERIS JANUAR]! 
LUMBRIWERIS SP. 
LUMBRIWERIS SP.D 
LUMBRIWERIS SP. 
LUMBRIWESIS VERFILLI 
WINDE SF.B 

MASEL ON] DAE 
MAGELOWA (LPIL) 
WAGELONS CF. RIOJA! 
WABELONA SF.6 
MAGELOWA SF.H 
MAGELONA SP.] 
MAGELONA SP.L 

MAL DAN] DAE 
ASYCHIS ELONBATUS 
CLYMENELLA TORQUATA 
WALDANE SP.A 
WALDANIDAE (LPIL) 

WEPHTYIDAE 
AGLADPHARUS VERRILL] 
WEPHTVIDAE (LPL) 
WEPHTYS (LPIL) 
WEPHTYS INC]S+ 
WEPHT YS FICTS 
WEPHTYS SIMON: 
WEPHTYS SP.D 

WERE I DAE 
CERATOCEPHALE OCULATA 
WEREIDAE (LPIL! 
WERETS (LPIL) 


WERETS LAMELLOSS 


Page 2 
EL ——Sööô— O»:-5 


TAZONOMIC LISTING 


FOR CHEVRON SAMPLES COLLECTED 1970 & 1971 


01/06/85 


RRREREBEE 


++ ~ +++ ~ +> r + ~ 


eaenesesose > 


WEREIS MICROMMA 
WEREIS SUCCINE® 
ONUPH] DAE 
DIOFATRA (LPIL) 
EIOFATRA CURSES 
DIOPATRR NEOTRIDENS 
DIOFATRA TRIDENTATA 
KINBERGONUPHIS SF.A 
MOOREONUPHIS CF. WEBULOSA 
MOOREONUPHIS SP.A 
MOOREONUPHIS SF. 
ONUPHIDAE (LPIL) 
ONUPHIS EREMITA OCULATA 
OPHEL I IDAE 
ARMANDIA ABILIS 
ARMANDIA MACULATA 
ORBIN] IDAE 
LETTOSCOLOPLOS (LPIL) 
LEITOSCOLOPLOS FRASILIS 
WAINERETS SP.f 
ORBINIIDAE (LPIL) 
SCOLOPLOS (LPIL) 
SCOLOPLOS RUBRA 
SCOLOPLOS SF.E 
OWEN] I DAE 
MYRIOCHELE OCULATA 
AYRIOWENIA SPA 
OWENTA SP.A 
PARADNI DAE 
ARICIDEA (LPIL) - 
ARICIDEA FRAGILIS 
ARICIDEA SF.C 
ARICIDEA SP.K 
CIRROPHORUS (LPIL) 
PARAONIDAE (LPIL) 
PECTINARI IDAE 
PECTIWARIA (LPIL) 
PECTINARIA GOULDI! 
PECTINARIIDAE (LPIL) 
PHYLLODOCIDAE 
PARANAITIS GARDINER] 
PHYLLODOCE ARENAS 
PHYLLODOCIDAE (LPIL) 
PILARGIDAE 
ANCISTROSYLLIS JONES! 
ANCISTROSYLLIS S°.E 
CABIRA INCERTA 
PILARGIS SF.F 


SIGAMBRA (LPIL! 
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TAXONOMIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 197: 


61/08/85 


re ee + ++ ++ os + + 4 + + 


r++ + + Hs + + HHH He HHH + + HHO + +H Hs + FH + HH 


SIGAMBRA BASS! 


SIGAMBRA TENTACULATA 


SIGAMBRA WASS! 
POECILOCHAET I DAE 


POECILOCHRETUS (LPIL) 


POL YNO] DAE 


WALOSYDNELLA SF.A 


LEPIDASTHENIA VARIUS 
LEPIDONOTUS SUBLEVIS 
MALMORENTELLA SPA 


POLYNOIDAE (LPIL) 
POL YODONT I DAE 

EUPANTHALIS SF.A 

POLYODONTES SF.A 
SABELLIDAE 

CHONE (LPIL) 


MEGALOMAA PIGMENTUR 


SABELLIDAE (LPIL) 
SERPULI DAE 
HYDROIDES SP.D 


HYDROIDES UNCINATA 
POMATOCEROS AMERICANUS 


SERPULIDAE (LPIL) 
SIGALIONIDAE 

FIMBRIOSTHENELAIS 

FIMBRIOSTHENELAIS 


(LPIL) 
SP.A 


SIGALIONIDAE (LPIL) 


STHENELAIS SP.A 
THALENESSA SP.A 
SP ION! DAE 


APOPRIOWOSPIO PYGRAEF 
CARATTIELLA HOBSONAE 


CARATZIELLA SP.A 
DISP1O UNCINATA 


MALACOCEROS VANDERHORST! 
MICROSPIO PIGMENTATA 
PARAPRIONOSPIO (LPIL) 
PARAPRIONOSPIO PINNATA 


POLYDORA LIGN! 
POLYDOR+ SOCIALIS 
PRIONOSFIO (LF IL) 


PRIONOSPIC CRISTaj» 


SCOLELEPIS TEXANS 
SPIOWIDAE (LPIL) 
SPIOPHANES BOMBY) 


SPIOPHANES CF, MISSIONENSIS 


STERWASP I DAE 


STERWASPIS SCUTATA 


SYLLIDAE 
AUTOLYTUS SF.A 
Page 
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TAIONOMIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 197) 01/08/85 


SSSSSSSSSSSSSSSSSSO“OSOO“OO “SSS SS SSS Sst see SSSSSSSSESESSSSSSSEBSESSES2E2E= ses 


BRANCHIOSYLLIS EXILIS 
TEPEBELLI DAE 

AMAEANE (LPIL) 

WAUCHIELLA 8*. 

LOIMIA SPA 

TEPEBELLIDAE (LP IL) 
TRICHOBRANCH ] DAE 

TEREBELLIDES STROER! 

ARTHROPODA (CRUSTACEA) 
AMPHIPODS 

AMPHIPODA (LPIL) 
AMPELISCIADE 

WAPLODES SP.E 
AMPELISCIDAE 

AMPELISCA (LPIL) 

AAPELISCA AGASS]7] 

AMPELISCA BICARINATA 

AMPELISCA SPA 

AMPELISCA SP.C 
ADK I DAE 

LEMBOS BRUNNEDRACULATUS 

LEPTOCHEIRUS SF. 

UNCIOLA SERRATA 
ATYLIDAE 

ATYLUS UROCARINATUS 
BATE IDAE 

BATER CATHERINWENSIS 
CAPRELL IDAE 

CAPRELLA CF. EQUILIBRA 

LUCOWACIA INCERTA 
COROPHI I DAE 

CERAPUS (LPIL) 

CERAPUS SP.C 

COROPHIUM (LPIL) 

COROPHIUM TUBERCULATUM 

ERICHTHONTUS (LPIL) 

ERICHTHONIUS BRASILIEWSIS 
BAMMKE I DAE 

BAMMARIDAE (LPIL) 
WAUSTORI IDAE 

ACANTHOMAUSTOFIUS SP. 

WOUSTOPIIDAE (LFIL 

PSEUDOMAUSTORIUS AMERICANUS 

PSEUDOMAUSTORIUS CAROLINENS!S 
MELITIDAE 

DULICHIELLA APPENDICULATS 

MELITA FRESWELL! 

MELIT& WITIDS 


_  DEDICEROTIDAE 
4 WOWOCULODES (LFIL) 
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TALOWOMIC LISTING 


FOR CHEVPON SAMPLES COLLECTED 1970 & 197) 


01/06/85 


MONOCULODES INTERMEDIUS 
PHOT IDAE 
PHOTIS RACRORANUS 
PLATYISCHNDF I DAE 
EUDEVENDFUS HONDURAKUS 
CUMACES 
CUMACER (LPIL) 
DIASTYLIDAE 
DIYUROSTYLIS SMITH! 
LEUCON] DAE 
EUDORELLA MONDDON 
DECAPODA (NaTANTIA) 
DECAPODE WATANTIA (LFIL) 
ALPHEIDAE 
ALPHEIDAE (LPIL) 
ALPHEOPSIS (LPIL) 
ALPHEUS (LPIL) 
ALPHEUS METEROCHAELIS 
AUTOMATE EVERMANN! 
HIPPOLYTIDAE 
LATREUTES PARVULUS 
LAUTRETES PARVULUS 
OG YF I DAE 
DEYRIDES ALPHAEROSTRIS 
PAL ALMON] DAE 
PERICLIMENES LONGICAUDATUS 
PAS IPHAEI DAE 
LEPTOCHELA SERRATORBITA 
PEWAE | DAE 
PEWAEIDAE (LPIL) 
TRACHYPEWAEUS CONSTRICTUS 
TRACHYPEWAEUS SIMILIS 
PROCESS] DAE 
PROCESSA (LPIL) 
PROCESSA WEMPHILL] 
DECAPODA (REPTANTIA) 
ALBUNE I DAE 
ALBUNEA PARETI] 
BRACHYURG 
BRACHYURA (LPIL! 
CALAPP I DAE 
WEPRTUS PUNT] BUNDUS 
CALL ]ANASSI DAE 
CALLIAWASSA (LPIL) 
CALLIAWASSA BIFORMIS 
CALLIAWASSIDAE (LPIL) 
DIOGEN] DAE 
ISOCHELES WURDEMANK! 


GONEPLACT DAE 
CHASMOCARCINUS MISSISSIPFIENS! 
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TAXONOMIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 1971 01/06/85 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSESESES 


SPEOCARCINUS LOBATUS 
WA) 1DAz 
METOPORHAPHIS CALCARATA 
PABUF I DAE 
PABUFIDAE (LPIL) 
PABURUS ANNULIFES 
PABURUS LONGICARPUS 
PABURUS POLLICARIS 
PORTHENOF | DAE 
HETEROCRYPTA GRANULATA 
P]WNOTHEF 1 DAE 
PIWNITA (LPIL) 
PINNITA CHAETOPTERANE 
PIWNIT& SAYANA 
PORCELLANI DAE 
EUCERAMUS PRAELONGUS 
POLYONY: GIBBES! 
PORTUNI DAE 
CALLIWECTES (LPIL) 
CALLINECTES SAPIDUS 
CALLINECTES SIMILIS 
OVALIPES (LPIL) 
OVALIPES FLORIDANUS 
OVALIPES STEPHENSON] 
PORTUNIDAE (LPIL) 
UPOGEB] IDAE 
UPOBEBIA AFFINIS 
TANTHIDAE 
HELAPANOPEUS ANGUSTIFRONS 
MENIPPE MERCENARIA 
RHITHROPANOPEUS WARRISI] 
IANTHIDAE (LPIL) 
ISOPODS 
ISOPODA (LPIL) 
IDOTEI DAE 
EDOTEA TRILOBS 
SYNIDOTEA SF.B 
SPHAEROM] DAE 
ANCINUS DEPRESSUS 
MYSTDACES 
AYSIDACE® (LPIL) 
MYS] Pat 
BOWNANIELLA POFTORICENS!S 
AYSIDOPSIS (LPIL) 
AYSIDOPSIS BAHIA 
AYSIDOPSIS BIGELOW! 
STOMATOPOL+ 
LYSIOSQUILLI DAE 


LYSIOSQUILLA *.* 
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TAIOWOMIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 1971 01/08/85 


sexs 


SOUILLIDAE 
SOUILLA EMPUSS 
TAWAIDACE A 
TANAIDACEA (LPIL) 
APSEUDI DEE 
APSEUDES SF. 
KALL JAPSEUDIDAE 
KALLIAPSEUDES SF.A 
KALLIAPSEUDES SF.E 


CEPHALOCHORDATA 
LEPTOCARD]] 
BRANCHIOSTOM] DAE 
BRANCHIDSTOMA (LPIL) 
BRANCHIOSTOMA FLOPIDAE 
CNIDARIA 
ACTINIAPIA 
ACTINIARIA (LPIL) 
ACTINIARIA (LPIL) 
MUTHOZOA (PEWNATULACEA) 
RENILLIDAE 
REWILLA MULLER] 
ECHINODERMATA 
ASTERIODEA 
LUIDIIDAE 
LUIDIA CLATHRATA 
ASTEROIDEA 
ASTERDIDEA (LPIL) 
ECHINOIDEA 
MELLITIDAE 
MELLITA QUINQUIESPERFORATA 
WOLOTHUROI DEA 
CAUDINIDAE 
PARACAUDINIDA CHILEWSIS OBESAC 
PHYLLOPHOR I DAE 
THYONE PAWSON] 
OPHIUROIDEA 
OPHIUROIDEA (LPIL) 
AMPHIURIDAE 
AMPHIODIA SF.A 
AMPHIDDIE TRYCHNA 
AMAPHIOPLUS (LPIL) 
AMPHIPHOLIS (LPIL) 
MICROPHOLIS ATRA 
MICROPHOLIS GRACILLIMA 
OPHIACTIDAE 
HEMIPHOLIS ELONBATS 
HEMICHORDATS 


- 


~J] 


BALANDBLOSSUS AURANTIACUS 


MOLLUSCS 
BASTROPODA 
BASTROPODA (LPIL) 
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TAXONOMIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 197) 01/08/65 


8333335222 222222 3323333232322 22222 SSs3s322223222222222 +++ Foss + + Hs + $444 SSSSSS2e2ee2e2ee2 


ACTEOCINIDAE 

ACTEOCIN® CANALICULATA 
ACTEON DAE 

ACTEON PUNT TOSTRIATUS 
ATYIDAE 

WAMINGER (LPIL) 
BUCCINI DAE 

CANTHARUS CANCELLARIUS 
CAECIDAE 

CAECUM JOHNSON] 
COLUMBELLIDAE 

ANACHIS OBESA 

COLUMBELLIDAE (LPIL) 

MITRELLA LUNATS 
CREP IDULA 

CREPIDULA (LPIL) 

CREFIDULA PLANE 
CYLICHNIDAE 

CYLICHNA ALBA 

CYLICHNELLA BIDENTATA 
ET TONIIDAE 

EPITONIUR ALBIDUM 
MELONGEN] DAE 

BUSYCON CONTRARIUR 
MURICIDAE 

THAIS WAEMASTONA FLORIDANA 

THAIS HAEROSTOMA 
WASSAR] IDAE 

WASSARIUS ACUTUS 
WATICIDAE 

WATICA PUSILLA 

POLIWICES (LPIL) 

POLINICES DUPLICATUS 

SINUH PERSPECT VUM 
OLIVIDAE 

OLIVA SAYANA 

OLIVELLA MUTICA 
PYRAMIDELLIDAE 

ODOSTOM)& GIBBOSs 

ODOSTOMNIA TEES 

TURBONILLA (LPIL) 

TURBONILLA HEMPHILL) 

TURBONILLA PORTOR CANE 

TURBONILLA SP.C 

TURBOWILLA SF.6 
TEREBF | DAE 

TEREBR® DISLOCATS 
TUPE IDAE 


— 
F 


* 
1— 


WURTITELLA CF. CEFINE 
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TAIONOMIC LISTING 
FOF CHEVRON SAMPLES COLLECTED 1970 & 1971 01/08/85 


++ ++ +4 Ss2s2e222e22e ++ ++ tse +s? s s3ss2 eeececece 


KURTZIELLA LIMONITELLA 
VITRIWELLIDAE 

CYCLOSTREMISCUS (LPIL) 

CYCLOSTREMISCUS PENTAGONUS 

CYCLOSTRERISCUS S.A 

EPISCYNIA INDRNATE 

SOLAFIOREIS INFRACARINATA 


NUDIBRANCHIA 
NUDIBRANCHIA (LPIL) 
PELECYPODA 

PELECYPODA (LPIL) 
ARCIDAE 

ANADARA (LPIL) 

ANADARA FLOR IDANA 

ANWADARA OVALIS 

ANADAKA TRANSVERSE 

WOETIA PONDEROSA 
CARDI IDAE 

CARDIUM (LPIL) 
CORBUL I DAE 

CORBULA (LPIL) 

CORBULA CONTRACTA 

CORBULA DIETZ IANA 

CORBULA OPERCULATA 

VAPICORBULA OPERCULATA 
CRASSATELLIDAE 

CRASSINELLA LUNULATA 
CUSP I DARI 1 DAE 

CARDIONYA ORNATISSINA ° 
LASAE I DAE 

ERYCIWA (LPIL) 

ERYCIWA SP.B 

LASAEIDAE (LPIL) 
LUCINIDAE 

LIWGA AMIANTUS 

LUCINA AMIANTUS 

PARVILUCINA MULTILINEATA 
LYONS] IDAE 

LYONSIA (LPIL) 

LYONSIA HYALINA FLORIDANS 
MACTRI DAE 

MACTRA FRASILIS 

MULINI]® LATERALIS 
AYTILIDAE 

BRANCHIDONTES ExuSTUS 

MUSCULUS LATERALIS 
NUCULAN] DAE 

WUCULANA ACUTE 

ag 


WUCULANA CONCENTRICA 
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TAIONOMIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 197) 01/06/8° 


3e2e2 ++? +++ + + > 2-2 + + ++ + + + + + ++ ++ +++ ss +s ss sss see +e + ee SSSSSESSSSSSSSSS SSS Se sees ees 


WUCUL I DAE 
NUCULA PROLINA 
OSTRE DAE 
CRASSOSTREA VIPGIN'CA 
OSTREA EQUESTEIS 
POND OE ; DAE 
PANDORA TRILINEATS 
PECTINIDAE 
CHLAMYS BENEDICT! 
PERI PLOMAT I DAE 
PERIPLOMA (LPIL) 
PERIPLOMA MARGAR] TACEUM 
PETRICOLIDAE 
PETRICOLA PHOLADIFORMES 
PHOLAD I DAE 
DIPLOTHYRA SMITHI] 
SEMEL IDAE 
ABRA AEQUALIS 
ABRA LIOICA 
SLLECURTIDAE 
TABELUS DIVISUS 
SOLEN! DAE 
EWSTS PINOF 
SOLEN VIRIDIS 
TELL INI DAE 
MACOMA MITCHELL! 
WACOMA PULLEY] 
MACONA TENTA 
STRIGILLA MIRABILIS 
TELLIDORA CRISTATA 
TELLIWA (LPIL) 
TELLIWA AEQUISTRIATA 
TELLIWA ALTERNATA 
TELLIWA IRIS 
TELLIWA TEXANS 
TELLIWA VERSICOLOE 
TELLIWIDAE (LPIL) 
UNGUL INT DAE 
DIPLODONTA (LPIL) 
DIPLODONTA SP.A 
VENER I DAE 
MEPIOPOMA TEAST ANE 
CHIONE CANCELLATA 
DOSINIA DISCUS 
MEPRCENARIA CAMPECHIENS!S 
VEWERIDAE (LPIL) 
SCAPHOE ODs 
DENTALIIDAE 


Tit DENTALIU® TELASTANUP 
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TAIOMDRIC LISTING 
FOR CHEVRON SAMPLES COLLECTED 1970 & 197) 


01/08/85 


PHORM] Dé 

PHOROKIS (LPIL) 
PLATYHELMINTHES 

TURBELLARIA 

TURBELLARIA (LPIL) 
RHYNCHOCOEL 

RUYNCHOCOELA (LPIL) 
SIPUNCULA 


SIPUNCULA (LPIL) 
ASP 1 DOS] PHOM] DAE 


ASPIDOSIPHON ALBUS 
ASPIDOSIPHON MUELLER! 
GOLF IN] IDAE 
GOLFINGIA SP.66 
BOLFINGIA TRICHOCEPHALS 
PHASCOL ION STROME! 
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INTRODUCTION 


The Tuscaloosa Trend study area includes the continental shelf seaward of 
the barrier islands, and the study would not be complete without addressing 


the biology of this shelf region, giving particular attention to those species 
of commercial and recreational importance. During the past four decades many 
trawl studies have been carried out in this area, most of which are unpublish- 
ed. However, the basic collecting data are available and can be used to pro- 
vice a reasonably detailed account of the seasonal compositions and densities 
and, by implication, the seasonal dynamics of the various species. It is the 
purpose of the present study to bring together and analyze the most reliable 
trawl data available for the continental shelf from the Mississippi River 
Delta tothe Alabama-Florida border and to supplement this with information 
from other sources in order to provide state-of-the-art insight into the sea- 
sonal dynamics of Fey shrimp and fish species. 


Doubt has been cast upon the validity of taxonomic identifications in 
many of the earlier collections for two reasons. During the early years new 
species were being described and older ones redefined. In addition, on some 
of the cruises identifications were made on shipboard by unknown and possibly 
incompetent personnel. In order to circumvent these problems it has been 
necéssary to utilize only the most recent data and to avoid, wherever possi- 
ble, identifications not known to have been made by competent taxonomists. A 
further safeguard is to base the analyses upon those species which are most 
readily recognized and least subject to taxonomic confusion. These are the 
procedures followed in the present study. Whereas, there may be occasional 
taxonomic errors in the total species list, high reliance may be placed upon 
the identifications of species employed in the actual analyses. 


FISHES 


A large data base was assembled to provide information concerning species 
composition and seasonal density patterns of the fishes of the continental 
shelf seaward of the barrier islands from the Mississippi River Delta to the 
Alabama-Florida border. This comprehensive data base was constructed from six 
Separate data sets which are listed below. 


l. GCRL - Monthly transects across the shelf by personnel of the Gulf Coast 
Research Laboratory of Ocean Springs, MS. 


2. MBT < Monthly transects across the shelf by personnel of the National 
Marine Fisheries Service laboratory in Galveston, TX and referred to in 
the published paper by Moore, Brusher and Trent (1970). 


3. DD = Collections made throughout the area during the spring season by 
personnel of the Oceanography Department of Texas A&M University under 
the supervision of Darnell and Defenbaugh (see Defenbaugh, 1976). 


4.  MAFLA - Seasonal collections made at scattered localities during the BLM- 
Sponsored MAFLA study. 


5. McCAFFREY = Random collections made during all seasons by McCaffrey for a 
Ph.D dissertation at Florida State University (see McCaffrey, 1961). 
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6. PASCAGOULA - Random collections made throughout the area during all sea- 
sons by personnel of the National Marine Fisheries Service laboratory in 
Pascagoula, MS. The data are from cruises of the FRS OREGON II during 
the years 1975-1982. 


For all data sets the taxonomy was updated, and equations were applied so that 
each trawl collection is expressed as 60 minutes of trawling effort by a 
standard trawl of 45 foot headrope length and trawl doors of dimensions 84 
inches by 40 inches towed at a rate of 3 knots. Station representation 
throughout the area is considered adequate for all seasons except for two 
problems. Stations tend to be scarce east of Perdido Bay in the area less 
than 40 m@ deep and along the entire shelf edge at depths greater than 120 oa. 
Thus, the distribution patterns and limits in the east and in deeper waters 
have had to be defined in a less objective way than elsewhere. Despite these 
limitations, the information presented herein is considered to be by far the 
most critical inspection of the composition and distribution of the shelf 
ichthyofauna of this section of the continental shelf ever presented. 


TOTAL FISH CATCH 


Although the primary focus will be upon species and groups of commercial 
and recreational importance, preliminary attention w.ll be given to the compo- 
sition and distribution of the entire trawlable ichthyofauna. The combined 
data base includes 201,585 fishes representing 250 taxa. In Table 1 these are 
listed in phylogenetic order with the number of individuals given for each 
taxon. Since several field collections were often combined as a single sta- 
tion, rare species may appear as a fraction of a single individual. 


In Table 2 the fish taxa are listed in order of numerical abundance to— 
gether with their percentage of the total catch. The two gost abundant spe- 
cies (Stenotomus caprinus and Micropogonias undulatus) made up about 36 per- 
cent of the tota catch, and these were also the two gost abundant species 
encountered on the northwestern Gulf shelf (Darnell et al., 1983). The four 
most abundant species made up over 50 percent of the entire catch. 


In Figure 1 the seasonal abundance of the combined catch is displayed. 
In the winter two general areas of abundance are noted where the catch rate 
exceeded 1,000 fishes per hour of trawling effort. The first is a broad area, 
basically between 20 and 40 m from Perdido Bay to the Chandelevr Islands. 
This appears to be the wintering grounds for fishes from the nursery grounds 
of Mobile Bay, Mississippi Sound, and the Biloxi marshes of Louisiana. The 
second area lies in waters of all depths just east of the Mississippi River 
Delta outlets. This appears to be the wintering grounds for the fishes whose 
nursery is the delta marshes. In spring the patterns are broken into a series 
of high density areas with no clear-cut definition. This probably relates to 
the fact that gany species spawn in late winter and spring and the catch of 
juveniles plus adults confounds the analysis. During summer high densities 
stretched southward from Mobile Bay and eastward from Breton Sound, converging 
in an area of extremely high density in an area south of Pascagoula, MS in the 
depth range of 30-50 m. Here, catch density exceeded 10,000 fishes per hour 
of trawling. This pattern appears to represent the swarms of young which are 
migrating from the nurseries added to the older individuals which have re- 
@ained on the shelf. These migrations likely stem from Mobile Bay and the 
Pascagoula marshes to the north and the Louisiana marshes via the Gulf Outlet 
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Table1. Listing of the fish taxa in the comprehensive fish data base by 
family, giving both the scientific and common names and providing 


the number of individuals of each taxon in the total catch. 


Taxon Abundance 
Scientific name Common name (Rumber ) 
Carcharhinidae REQUIEM SHARKS 
Carcharhinus acronotus blacknose shark 3.1 
Mustelus canis smooth dogfish 6.2 
Mustelus sp. 3.1 
Rhizoprionodon terraenovae Atlantic sharpnose shark 14.5 
Sphyrnidae HAMMERHEAD SHARKS 
Sphyrna tiburo bonnethead 5.9 
Squatinidae ANGEL SHARKS 
Squatina dumeri1i Atlantic angel shark 16.0 
Rh inobatidae GUITARFISHES 
Rhinobatos lentiginosus Atlantic guitarfish 1 
Torpedinidae ELECTRIC RAYS 
Narcine brasiliensis lesser electric ray 89.3 
Rajidae SKATES 
Breviraja sp. 15.5 
Raja eglanteria clearnose skate 29.3 
Raja garmani rosette skate 38.8 
Raja texana roundel skate 247.1 
Dasyatidae STINGRAYS 
Dasyatis americana southern stingray 19.6 
Dasyatis sabina Atlantic stingray 22.6 
Dasyatis say’ bluntnose stingray 7.5 
Myl iobatidae EAGLE RAYS 
Rhinoptera bonasus cownose ray 8.2 
Anouillidae FRESHWATER EELS 
Anguilla rostrata American ee] .8 
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Moringuidae 

Moringua sp. 
Muraenidae 

Gymnothorax nigromarginatus 
Nettastomidae 


Hoplunnis diomedianus 
Hoplunnis macrurus 
Hoplunnis tenuis 


Congridae 


Ariosoma balearicum 
Hildebrandia flava 
Paraconger caudil imbatus 
Uroconger syringinus 


Ophichthidae 


Ophichthus gomesi 
Ophichthus ocel latus 


Clupeidae 


Alosa chrysochloris 
Brevoortia patronus 
Etrumeus teres 
Harengula jaguana 
Opisthonema og] inum 
Sardinella aurita 


Engraul idae 


Anchoa hepsetus 
Anchoa lyolepis 
Anchoa mitchi)1i 


Argentinidae 


Argentina striata 
Glossanodon pygmaeus 


Synodontidae 


Saurida brasiliensis 
Saurida normani 
Synodus foetens 
Synodus intermedius 
Synodus poeyi 
Trachinocephalus myops 


SPAGHETTI EELS 


MORAYS 
blackedge moray 
DUCKBILL EELS 


blacktail pike-conger 
freckled pike-conger 
spotted pike-conger 


CONGER EELS 


bandtooth conger 
yellow conger 

margintail conger 
threadtail conger 


SNAKE EELS 


shrimp ee] 
palespotted ee! 


HERRINGS 


skipjack herring 
gulf menhaden 
round herring 
scaled sardine 


Atlantic thread herring 


Spanish sardine 
ANCHOVIES 


striped anchovy 
dusky anchovy 
bay anchovy 


ARGENTINES 


striated argentine 
pygmy argentine 


LIZARDFISHES 


largescale lizardfish 
shortjaw lizardfish 
inshore lizardfish 
sand diver 

offshore lizardfish 
snakefish 
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Chlorophthalmidae 
Chlorophthalmus agassizi 
Myctopnidae 


Myctophidae (undet.) 
Diaphus dumeri] i 


Ariidae 


Arius felis 
Bagre marinus 


Batrachoididae 
Porichthys plectrodon 
Lophiidae 


Lophiidae (undet.) 
Lophius americanus 


Antennariidae 
Antennarius radiosus 
Ogcocephal idae 


Dibranchus atlanticus 
Halieutichthys aculeatus 
Ogcocephalus corniger 
Ogcocephalus parvus 
Ogcocephalus radiatus 
Ogcocephalus sp. 
Zalieutes mcginty{ 


Bregmacerotidae 
Bregmaceros atlanticus 
Gadidae 


Merluccius albidus 
Physiculus fulvus 
Steindachneria argentea 
Urophycis cirrata 
Urophycis earl] 
Urophycis floridana 
Urophycis regia 


Macrouridae 


Hymenocephalus cavernosus 


GREENEYES 
shortnose greeneye 


LANTERNFISHES 


SEA CATFISHES 


hardhead catfish 
gafftopsail catfish 


TOADFISHES 
Atlantic midshipman 
GOOSEFISHES 


goosefish 
FROGFISHES 
singlespot frogfish 
BATFISHES 


offshore batfish 
pancake batfish 


roughback batfish 
polka-dot batfish 


tricorn batfish 
CODLETS 
antenna codlet 


CODFISHES 


luminous hake 
gult hake 

Carolina hake 
southern hake 
spotted hake 


GRENADIERS 
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Ophidiidae 


Ophidiidae (undet. ) 
Brotula barbata 
Brotula sp. 
Lepophidium graelisi 
Lepophidium jeannae 
Lepophidium profundorum 
Lepophidium sp. 
Neobythites gilli 
Ophidion grayi 
Ophidion holbrooki 
Ophidion marginatum 
Ophidion welshi 
Ophidion sp. 
Otophidium omostigmum 


Exocoetidae 

Hemirnamphus brasiliensis 
Holocentridae 

Ostichthys trachypoma 
Caproidae 

Antigonia capros 
Centriscidae 

Macrorhamphosus scolopax 
Syngnathidae 


Hippocampus erectus 
Hippocampus zosterae 


Percichthyidae 


Synacgrops bellus 
Synagrops spinosa 


Serranidae 


Centropristis ocyurus 
Centropristis philadelphica 
Diplectrum bivittatum 
Diplectrum formosum 
Epinephelus flavol imbatus 
Epinephelus niveatus 
Gonioplectrus hispanus 
Hemanthias leptus 
Hemanthias vivanus 
Liopropoma sp. 


CUSK-EELS 


bearded brotula 


blackedge cusk-eel 
mottied cusk-eel 
offshore cusk-ee] 


blotched cusk-eel 
bank cusk-eel 
striped cusk-ee] 
crested cusk-ee! 
polka-dot cusk-ee! 
FLYINGFISHES 

bal shoo 
SOQUIRRELFISHES 
bigeye soldierfish 
BOARFISHES 


deepbody boarfish 
SNIPEFISHES 
longspine snipefish 
PIPEFISHES 


lined seahorse 
Gwarf seahorse 


TEMPERATE BASSES 
blackmouth bass 


SEA BASSES 


bank sea bass 
rock sea bass 
Qwarf sand perch 
sand perch 

yel lowedge grouper 
snowy grouper 
Spanish flag 
longtail bass 

red barbdier 
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Serranidae (continued) 
Serraniculus pumilio 
Serranus atrobranchus 
Serranus notospilus 

Grammistidae 
Rypticus bistrispinus 

Priacanthidae 


Priacanthus arenatus 
Pristigenys alta 


Apogonidae 


Apogon aurolineatus 
Apogon pseudomaculatus 


Malacanthidae 


Caulolatilus intermedius 
Caulolatilus microps 


Poma tomi dae 
Pomatomus sal tatrix 
Rachycentridae 
Rachycentron canadum 
Echeneidae 
Echeneis naucrates 
Carangidae 
Caranx crysos 
Chioroscombrus chrysurus 
Decapterus punctatus 
Hemicaranx ambi yrhynchus 
Oligoplites saurus 
Selar crumenophtha]mus 
Selene setapinnis 
Selene vomer 
Seriola dumeri]i 
Trachurus lathami 
Lutjanidae 


Lutjanus campechanus 
Lutjanus synagris 


Pristipomoides aquilonaris 


Rhomboplites aurorubens 


pyomy sea bass 
blackear bass 
saddle bass 
SOAPFISHES 
freckled soapfish 


BIGEYES 


bigeye 
short bigeye 


CARDINALFISHES 


bridle cardinalfish 
twospot cardinal fish 


TILEFISHES 


anchor tilefish 
blueline tilefish 


BLUEFISHES 
bluefish 
COBIAS 
cobia 
REMORAS 
sharksucker 
JACKS 


blue runner 
Atlantic bumper 
round scad 
biuntnose jack 
leatherjacket 
bigeye scad 
Atlantic moonfish 
lookdawn 

greater amber jack 
rough scad 


SNAPPERS 


red snapper 

lane snapper 
wenchman 
vermilion snapper 
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Gerreidae 
Diapterus plumier? 
Eucinostomus argenteus 
Eucinostomus guia 
Eucinostomus sp. 
Haemulidae 
Orthopristis chrysoptera 


Sparidae 


ok pee pa proba tocepha lus 
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Calamus osteus 
Lagodon rhomboides 
Pagrus pagrus 

Stenotomus caprinus 


Sciaenidae 


Bairdiella chrysoure 
Cynoscion arenarius 
Cynoscion nothus 
Cynoscion sp. 

Equetus acuminatus 
Equetus lanceolatus 
Equetus umbrosus 
Equetus sp. 

Larimus fasciatus 
Leiostomus xanthurus 
Menticirrnus americanus 
Micropogonias undulatus 
Pogonias cromis 
Sciaenops oce latus 
Stellifer lanceolatus 


Mul lidae 


Mullus auratus 
Upeneus parvus 


Ephippidae 
Chaetodipterus faber 
Labridae 


Decodon puellaris 
Hemipteronotus novacula 


Mugilidae 


Mugi) cephalus 


MOJARRAS 
stripec mojarra 


silver jenny 


GRUNTS 
pigfish 
PORGIES 


sheepsheac 
whitebone porgy 
pinfish 

red porgy 
longspine porgy 


DRUMS 

silver perch 
sand seatrout 
silver seatrout 


high-hat 
jackknife-fish 


southern kingfish 
black drum 


GOATFISHES 


red goatfish 
GQwarf goatfish 


SPADEFISHES 


Atlantic spadefish 


WRASSES 


red hogfish 
pearly razorfish 


MULLETS 


striped mullet 


131.8 


299.6 


Sphyraenidae 
Sphyraena guachancho 
Polynemidae 
Polydactylus octonemus 
Opistognathidae 
Opistognathidae (undet.) 
Percophidae 
Bembrops anatirostris 
Uranoscopidae 
Astroscopus y-graecum 
Gnathagnus egregius 
Kathetostoma albigutta 
Uranoscopus sp. 
Cal lionymidae 
Callionymus agassizi 
Gobi idae 


Bol lmannia communis 
Gobiosoma sp. 


Trichiuridae 
Trichiurus lepturus 
Scombridae 


Scomber japonicus 
Scomberomorus maculatus 


Stromateidae 


Hyperoglyphe perciformis 
Peprilus alepidotus 
Peprilus burti 

Peprilus sp. 


Scorpaenidae 


Neomerinthe hemingway' 
Pontinus castor 
Pontinus longispinis 
Pontinus rathbuni 


BARRACUDAS 
guaguanche 

THREADF INS 

Atlantic threadfin 
JAWFISHES 


FLATHEADS 

duckbill] flathead 
STARGAZERS 
southern stargazer 
freckled stargazer 
lancer stargazer 
DRAGONETS 

spotfin dragonet 


GOBIES 
ragged goby 


CUTLASSFISHES 
Atlantic cutlassfish 
MACKERELS 


chub mackere! 
Spanish mackerel 


BUTTERFISHES 


barrel fish 
harvestfish 
gul* butterfish 


SCORPIONFISHES 


spinycheek scorpionfish 
longsnout scorpionfisn 
longspine scorpionfish 
highfin scorpionfish 
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Scorpaenidae (continued) 


Scorpaena agassizi 
Scorpaena brasiliensis 
Scorpaena calcarata 
Scorpaena dispar 


Trig] idae 


Triglidae (undet. ) 
Bellator egretta 
Bellator militaris 
Peristedion gracile 
Peristedion miniatum 
Prionotus alatus 
Prionotus martis 
Prionotus ophryas 
Prionotus paralatus 
Prionotus roseus 
Prionotus rubio 
Prionotus salmonicolor 
Prionotus scitulus 
Prionotus stearnsi 
Prionotus tribulus 
Prionotus sp. 


Bothidae 


Bothidae (undet. ) 
Ancylopsetta dilecta 
Ancylopsetta quadroce] lata 
Bothus sp. 

Citharichthys cornmtus 
Citharichthys dinoceros 
Citharichthys gymnorhinus 
Citharichthys macrops 
Citharichthys spilopterus 
Citharichthys sp. 
Cyclopsetta chittendeni 
Cyclopsetta fimbriata 
Engyophrys senta 

Etropus crossotus 
Etropus microstomus 
Etropus rimosus 

Monolene sessilicauda 
Monolene sp. 
Paralichthys albigutta 
Paralichthys lethostigma 
Paralichthys squamilentus 
Syacium gunteri 

Syacium micrurum 

Syacium papillosum 
Syacium sp. 

Trichopsetta ventralis 


longfin scorpionfish 
berbdfish 

smoothhead scorpionfish 
hunchback scorpionfish 


SEAROBINS 


streamer searobin 
horned searobin 
slender searobin 
armored searobin 
spiny searobin 
barred sesrobin 
bandtail sesrobin 
Mexican sesrobin 
bluespotted searobin 
blackfin searobin 
blackwing searobin 
leopard searobin 
shortwing searobin 
bighead searobin 


LEFTEYE FLOUNDERS 


three-eye flounder 
oce lated flounder 


horned whiff 


anglefin whiff 
spotted whiff 
bay whiff 


Mexican flounder 
spotfin flounder 
spiny flounder 
fringed flounder 
smallmouth flounder 
gray flounder 
deepwater flounder 


gulf flounder 
southern flounder 
broad flounder 
shoal flounder 
channel flounder 
dusky flounder 


sash flounder 
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Pleuronecticae 
Poecilopsetta beanii 
Soleidae 
Gymnachirus melas 
Gymnachirus texae 


Gymnachirus sp. 
Trinectes maculatus 


Cynoglossidae 
Symphurus civitatus 
Symphurus diomedianus 
Symphurus plagiusa 


Symphurus pusillus 
Symphurus sp. 


Triacanthodidae 
Parahollardia lineata 
Balistidae 
Aluterus schoepfi 
Aluterus scriptus 
Balistes capriscus 
Monacanthus hispidus 
Ustraciidae 
Lactopnrys quadricornis 
Tetraodontidae 
Lagocephalus laevigatus 
Sphoercides dorsal is 
Sphoeroides nephelus 
Sphoeroides parvus 
Sonoercides sp. 
Diodontidae 


Chilomycterus schoepf‘ 


RIGHTEYE FLOUNDERS 


SOLES 


naked sole 
fringed sole 


hogchoker 
TONGUEFISHES 
offshore tonguefish 


spottedfin tonguefish 
blackcheek tonguefish 


northern tonguefish 


SPIKEFISHES 
jambeau 
LEATHERJACKETS 
orange filefish 
scrawled filefish 
gray triggerfish 
planehead filefish 
BOXFISHES 
scrawled cowfish 
PUFFERS 

smooth puffer 
mardied puffer 
southern puffer 
least puffer 
PORCUPINEFISHES 


striped burrfish 
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Table 2. Listing of the fish taxa in the comprehensive fish data base in 
order of numerical abundance and giving both the number of 
individuals and percent of the total catch. 

Rank Taxon Abundance 

Number Percent 
J Stenotoms caprinus 39 ,533.3 19.76 
2. Micropogonias undulatus 32,102.5 16.05 
3. Saurida brasiliensis 18,216.0 9.1] 
4. Peprilus burti 12,931.3 6.46 
5. Leiostomus xanthurus 5,994.3 3.00 
6. Centropristis philadelphica § 882.0 2.94 
7. Prionotus rubic 4,961.3 2.48 
8. Arius felis 4,519.8 2.26 
3. Anchoa hepsetus 3,974.9 1.99 
10. Synodus foetens 3,948.6 1.97 
li. Diplectrum bivittatum 3,424.9 1.71 
12. Calamus leucosteus 3,342.3 1.67 
13. Cynoscion arenarius 3,005.0 1.50 
14. Serranus atrobranchus 2,543.2 1.27 
15. Syacium papi! losum 2,490.9 1.25 
16. Halieutichthys aculeatus 2,460.4 1.23 
17. Pontinus longispinis 2,395.0 1.20 
18. Steindachneria argentea 2,069.4 1.03 
18, Syacium gunteri 1,809.1 0.90 
20. Serranus notospi lus 1,756.0 0.88 
2). Etropus micros toms 1,719.0 0.86 
22. Zalieutes meginty? 1,551.5 0.76 
23. Etropus crossotus 1.535.0 0.77 
24. Prionotus salmonicolor 1,347.6 0.67 
2s. Lagodon rhomboides 1.296.2 0.65 
26. Monolene sessilicauda 1,211.3 0.61 
27. Chloroscombrus chrysurus 1,140.7 0.57 
26. Lutjanus campechanus 1,131.8 0.57 
29. Eucinostomus gula 1,106.9 0.55 
x0. Trachurus lathami 1,064.3 0.53 
31. Harengula jaguana 1,039.0 0.52 
32. Centropristis ocyurus 1,031.2 0.52 
33. Bolimannia communis 924.6 0.46 
x. Pristipomoides aquilonaris 923.0 0.46 
35. Bembrops anatirostris 866.5 0.43 
36. Urophycis floridana 766 .6 0.38 
37. Prionotus paralatus 749.0 0.37 
38. Sphoeroides parvus 723.2 0.36 
39. Anchoa mitchil) 4 675.0 0.34 
40. Trachinocephalus myops 649.8 0.32 
4). Scorpaena calcarata 642.3 0.32 
42. Porichthys plectrodon 588.1 0.29 
43. Syacium micrvrum 575.9 0.29 
44. Menticirrhus americanus o>) 549.5 0.27 
45. Antennarius radiosus ~ §48.9 0.27 
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Cynoscion nothus $23.6 
Larimus fasciatus §15.5 
Trichiurus lepturus §11.0 
Citharichthys cornutus 504.3 
Prionotus tribulus . 493.8 
Prionotus ophryas 492.9 
Synodus poey? 461.8 
Prionotus stearnsi 437.3 


Trichopsetta ventralis 
Prionotus roseus 
Etropus rimosus 
Neobythites gillii 
Balistes capriscus 
Cyclopsetta chittendeni 
Stellifer lanceolatus 
Symphurus civitatus 
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Lepophidium graelisi 17 
Chaetodipterus faber 15 
Bellator militaris 15 
Urophycis regia 15 
Apogon auro!l ineatus 14 
Citharichthys spilopterus 14 
Monacanthus hispidus 14 
Urophycis cirrata 13 
Peristedion gracile 13 
Raja texana 12 
Physiculus fulvus 

Prionotus sp. 12 


Ancnoa lyolepis 

Gymnothorax nigromarginatus 
Hemipteronotus novacula 
Ogcocephalus parvus 
Symphurus plagiusa 

Syacium sp. 

Synagrops bellus 
Poecilopsetta beanii 
Prionotus scitulus 
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Hildebrandia flava .08 
Diplectrum formosum 150.7 .08 
Prionotus alatus 147.3 .07 
Peprilus alepidotus 144.8 07 
Urophycis earl! 4 144.7 07 
Peprilus sp. 140.1 07 
Bagre marinus 139.9 07 
Brotula bardata 136.9 07 
Orthopristis chrysoptera 131.8 07 
Hoplunnis tenuis 124.7 06 
Decapterus punctatus 120.2 06 
Ancylopsetta quadroce! lata 109.9 05 
Etrumeus teres 105.8 05 
Liopropoma sp. 104.2 05 
Ophidion marginatum 103.5 05 
Symphurus diomedianus 102.1 .05 
Scorpaena agassizi 100.5 05 
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Citharichthys macrops 
Gymnachirus texae 
Cynoscion sp. 
Ogcocephalus sp. 
Brevoortia patronus 
Synodus intermedius 
Macrorhamphosus scolopax 
Caulolatilus intermedius 
Narcine brasiliensis 
Caranx crysos 
Lepophidium sp. 
Oligoplites saurus 
Selene setapinnis - 
Lepophidium profundorum 
Saurida normani 
Hoplunnis diomedianus 
Paralichthys lethostigma 
Aluterus schoepfi 
Callionymus agassizi 
Synagrops spinosa 
Neomerinthe hemingway1 
Equetus lanceolatus 
Gobiosoma sp. 

Hemanthias vivanus 
Paralichthys squamilentus 
Prionotus martis 
Sphoeroides nephelus 
Kathetostoma albigutta 
Ariosoma balearicum 
Equetus acuminatus 
Hemicaranx amblyrhynchus 
Rypticus bistrispinus 
Dibranchus atlanticus 
Hymenocephalus cavernosus 
Mullus auratus 

Raja garmani 
Caulolatilus microps 
Ancylopsetta dilecta 
Lutjanus synagris 
Ophidion holbrock? 
Bothidae (undet.) 
Gonioplectrus hispanus 
Serraniculus pumilio 
Seiene vomer 
Hippocampus erectus 
Triglidae (undet. ) 
Engyophrys senta 

Equetus umbrosus 
Symphurus sp. 

Selar crumenophthalmus 
Brotula sp. 

Bellator egretta 

Raja eglanteria 
Ophidion welshi 
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Argentina striata 
Pristigenys alta 
Bregmaceros atianticus 
Lagocepnaius laevigatus 
Hyperoglyphe perciformes 
Merluccius albidus 
Ogcocephalus corniger 
Paraconger caudil imbatus 
Peristedion miniatum 
Chiorophthalmus agassizi 
Opisthonema og] {num 
Ogcocephalus radiatus 
Parahollardia lineata 
Sphyraena guachancho 
Dasyatis sabina 
Eucinostomus sp. 
Scorpaena brasiliensis 
Epinepnelus niveatus 
Sciaenops ocellatus 
Gymnachirus sp. 

Seriola dumeril? 
Dasyatis americana 
Citharichthys sp. 
Sphoercvides sp. 
Trinectes maculatus 
Hoplunnis macrurus 
Pogonias cromis 
Gymnachirus melas 
Sardinella aurita 
Upeneus parvus 
Sphoervides dorsalis 
Squatina dumeri]i 
Lepophidium jeannae 
Breviraja sp. 

Diapterus plumieri 
Rhizoprionodon terraenovae 
Symphurus pusillus 
Priacanthus arenatus 
Gnathagnus egregius 
Moringua sp. 
Archosargus probatocephalus 
Lophius americanus 
Echeneis naucrates 
Chilomycterus schoepf? 
Opnidion grayi 
Rachycentron canadum 
Rhomboplites aurorubens 
Diaphus dumeril i 
Scomber japonicus 
Ophidion sp. 

Aluterus scriptus 
Rhinoptera bonasus 
Pagrus pagrus 

Dasyatis say’ 


15 


— 
oo 
> 


17. 


— 
~~“ OO OO Oo 

. . >. . * > > > >. . . >. . . . >. > >. * . . .- >. . . .* >. . >. >. > . > . . . . . 

Mworn fF WONMHN & SP PMA WWO fF UWIUW UN YVONMW & UDF UI WMWODMWOAMWwWwA sO Ww OW OW OW WO OM ru rh wo 


“MNOOQOWwWWOW WOW 


Qa oo 
~~ os bs bt bt bs bb be bbe be bt be et bt bet be 4 * ee 


3388 


ù 0 0 0 0 0 0 00 0 0 000000000— 
. . * — — — . . . . . . . . 


ecosoescoeececescesecesessecese 


wo 


208. 
209. 
210. 
éli. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
220. 
221. 
222. 
223. 
224. 
225. 
226. 
227. 
228. 
229. 
230. 
é31. 
232. 
233. 
234. 
238. 
236. 
237. 
238. 
239. 
240. 
241. 
242. 
243. 
244, 
245. 
7246. 
247. 
248. 
249. 
250. 


Ophichthus oce Natus 
Mustelus canis 

Aposon pseudomaculatus 
Citharichthys dinoceros 
Glossanodon pygmaeus 
Uroconger syringinus 
Lactopnhrys quadricornis 
Sphyrna tiburo 
Opistognathidae (undet. ) 
Cyclopsetta fimbriata 
Scomberomorus maculatus 
Eucinostomus argenteus 
QOstichthys trachypoma 
Scorpaena dispar 
Bothus sp. 

Carcharhinus acronotus 
Mustelus sp. 

Ophidiidae (yndet. ) 
Epinephelus flavolimbatus 
Hemiramphus brasiliensis 
Citharicnhthys gymnorhinus 
Otophidium omostigmum 
Myctophidae (undet. ) 
Bairdiella chrysoura 
Monolene sp. 

Antigonia capros 
Decodon puellaris 
Pontinus rathbuni 
Ophichthus gomesi 
Equetus sp. 

Alosa chrysochloris 
Anguilla rostrata 
Pomatomus saltatrix 
Hippocampus zosterae 
Mugil cephalus 
Hemanthias leptus 
Lopniomus sp. 
Polydactylus octonemus 
Rhinobatos lentiginosus 
Uranoscopus sp. 
Pontinus castor 
Paralichthys albigutta 
Astroscopus y-graecum 
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0.004 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.001 
0.001 
0.001 
0.001 
0.001 
0.0009 
0.0009 
0.0009 
0.0007 
0.0006 
0.0005 
0.0004 
0.0003 
0.0002 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
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Canal to the west. During fall the pattern has shifted slightly. The high 
density area still extends southward from Mobile Bay with some flow from Cat 
Island Channel and around the Chandeleur Islands. The flow from Breton Sound 
appears to remain close to the delta marshes. The area of very high density 
is still observed south of Pascagoula in the 30-50 m depth range. However, 
during the fall there appears to be an expansion of the high density area in 
the depth ranges beyond 50 m. These seasonal patterns for the combined catch 
will be examined in terms of the individual component species and groups of 
commercial and recreational importance. 


SHAR KS 


At least 26 speciss of sharks are known from the northern Gulf of Mexico 
(Hoese, et al., 1977). Some are basically offshore species which may occa- 
Sionally stray onto the continental shelf, and others are quite rare or poorly 
known. Fifteen species are considered to be fairly common in shelf waters of 
the north central Gulf, and these include the following: 


Odontaspididae SAND TIGERS 
Odontaspis taurus sand tiger 
Carcharhinidae REQUIEM SHARKS 
Carcharhinus acronotus blacknose shark 
Carcharhinus brevipinna spinner shark 
Carcharhinus falciformis silky shark 
Carcharhinus isodon finetooth shark 
Carcharhinus leucas bull shark 
Carcharhinus limbatus blacktip shark 
Galeocerdo cuvieri tiger shark 
Mustelus canis smooth dogfish 
Negaprion brevirostris lemon shark 
Rhizoprionodon terraenovae Atlantic sharpnose shark 
Sphyrnidae HAMMERHEAD SHARKS 
Sphyrna lewini scalloped hammerhead 
Sphyrna mokarran great hammerhead 
Sphyrna tiburo bonnethead 
Squatinidae ANGEL SHARKS 
Squa-:ina dumerili Atlantic angel sharx 


The life histories of most shark species are not well documented, but 
some appear to move into shallower waters during the spring and summer and to 
retreat into deeper waters of the shelf during the cooler months. The bull 
shark enters rivers and fresher estuaries during the summer, and the bonnet- 
head may be found in saltier bays and sounds. During the summer the young of 
several species appear inshore in such habitats as marsh channels (lemon 
shark) and surf zone (finetooth shark and Atlantic sharpnose shark). All of 
the sharks on the above list may be expected to occur throughout much of the 
continental shelf beyond the barrier islands. They may be taken by anglers 
fishing from piers and jetties or from around oil rigs and snapper banks in 
deeper water. Some are excellent game fish, and properly prepared, the flesh 
is quite edible. 
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Sharks are rarely taken in trawls, and most trawl fishermen consider 
sharks to be nuisances. In the present data base only 49 specimens were re- 
corded representing six taxa. Together they constituted only 0.024 percent of 
the total fish catch. Included were the following: 


Carcharhinidae REQUIEM SHARKS 
Carcharhinus acronotus blacknose shark 3 
Mustelus canis smooth dogfish 6 
Mustelus sp. 3 
Rhizoprionodon terraenovae Atlantic sharpnose shark 15 
Sphyrnidae HAMMERHEAD SHARKS 
Sphyrna tiburo bonnethead 6 
Squatiridae ANGEL SHARKS 
Squatina dumerili Atlantic angel shark 16 


Of the 21 station occurrer es of these sharks, nine were in the winter, 
one in the spring, three in the summer, and eight in the fall. A a group, 
they were more than four times as abundant in the fall and winter than in the 
spring and summer. All hut one of the occurrences was east of Mobile Bay. 
Most appeared in the shallower portion of the shelf (9-91 m@), but the Atlantic 
angel shark appeared only in the depth range of 73 to 186 a. 


Clupeidae - HERRINGS 


Of the herrings, only the menhaden (Brevoortia spp.) ave of commercial 
interest in the area. Three species are potentially present, the finescale 
menhaden (B. gunteri), gulf menhaden (B. patronus), and yellowfin menhaden (8. 
smithi). In the trawl collections only the gulf menhaden was taken, and this 
was relatively rare (93 specimens or 0.05 percent of the total fish catch). 
This species appeared at seven stations, five in the winter and two in the 
fall. All were taken in very shallow waters (9-16 m). These occurred along 
the coast and barrier islands from off Perdido Bay to Ship Island, with a 
Single occurrence just east of the Mississippi River delta in the winter. 
Even though large populations of menhaden inhabit the area seasonally, they 


are pelagic and rarely appear in trawl collections. 


Ariidae - SEA CATFISHES 


The sea catfishes are represented on the north central Gulf shelf by two 
Species, the hardhead catfish (Arius felis) and the gafftopsail catfish (Bagre 
marinus). The hardhead catfish is of some recreational and commercial inter- 
est and will be addressed here. A total of 4,520 specimens of this species 
Was taken, representing 2.26 percent of the total catch. This was the eighth 
most abundant species taken. Only 4.2 percent of the specimens were collected 
during the summer, but between 31.6 and 32.5 percent of the individuals ap- 
peared at each of the other seasons. 


The seasonal distribution patterns of the hardhead catfish are shown in 
Figure 2. At no season did the species appear in waters deeper than 37 m, and 
it was never abundant deeper than about 20 m. No specimens were actually 
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collected east of Perdido Bay, but few stations were made in shallow water of 
this area, and the distribution of the species in this portion of the shelf is 
not known. 


The life history of the hardhead catfish in Mississippi Sound and adja- 
cent areas has recently been discussed in detail by Benson (1982). He notec 
that during the period May-August the adults move into rivers and bays to 
spawn, and this apparently accounts for the relative scarcity of the species 
on the shelf during the summer gaonths. Adults move out in the fall and over- 
winter on the shelf. Here they tend to concentrate around the passes anc 
barrier islands. 


Serranidae - SEA BASSES 


Thirteen taxa of sea basses appeared in the fish data base, and together 
they included 15,041.6 specimens or 7.46 percent of the total catch. Four 
species were among the twenty most abundant, and these included the rock sea 
bass (Centropristis philadelphica), dwarf sand perch (Diplectrum bivittatuz), 
blackear bass (Serranus atrobranchus), and saddle bass (Serranus no‘ospilus). 


The seasonal patterns of distribution for the sea bass family (all taxa 
combined) are presented in Figure 3. The family was present throughout the 
shelf at all seasons. During the winter there was a major area of concentra~ 
tion south of Mobile Bay in the depth range of 30-40 m where concentrations 
exceeded 2,500 fishes per hour of trawling. During the spring no areas of 
heavy concentration appeared, but the densest areas (i.e., with greater than 
100 fishes per hour) tended to occur in waters deeper than 30 a The summer 
was @arked by the reappearance of the very dense area off Mobile Bay at a 
depth of 30-40 a, and densities exceeding 100 fish per hour were noted in the 
area west of Perdido Bay to the Chandeleur Islands in the depth range of 25-70 
m. The fall pattern was almost the mirror image of that otserved during the 
Summer. An area of very high density was observed in very deep water (60-200 
m) south of Perdido Bay, and fairly dense areas occurred across the mid-shelf 
east of Pascagoula and in deeper water west of Pascagoula. These strange and 
complex seasonal patterns result from the fact that several species are in- 


cluded, each with its own specific time and area of concentration. 


Among the serranids the species of greatest commercial importance are the 
groupers. Only two species appeared in the collections, the yellowedge group- 
er (Epinephelus flavolimbatus) and the snowy grouper (E. niveatus). The for- 
mer was represented by 3.1 individuals (0.002 percent of the total catch), and 
the latter included 21.6 individuals (0.01 percent of the catch). The yellow- 
edge grouper occurred at a single station in winter at a depth of 77 m south 
of Horn Island, and the snowy grouper appeared at two stations in the spring 
and fall at 51 and 62 @ south of Petit Bois and Horn Islands. The jewfish (E. 
itajara) and the red grouper (E. morio) which also occur in the area did not 


appear in the trawl collections. 


Malacanthidae - TILEFISHES 


Four species of tilefish likely occur on outer portions of the conti- 
nental shelf in the north central Gulf of Mexico. These included the anchor 
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Figure 3. Seasonal distribution patterns of the family Serranidae on the outer continental shelf of 


the Tuscaloosa Trend study area. Number of individuals captured per hour trawling. 
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tilefish (CauJolatilus intermedius), blueline tilefish (C. microps), tilefish 
(Lopholatilus chamaeleonticeps), and sand tilefish (Malacanthus plumieri). 
Only two of these species appeared i the present data base, the anchor tile- 
fish and the blueline tilefish. The anchor tilefish appeared at five sta- 
tions, one each in the winter and summer and three in the fall. A total of 
90.4 fish was taken in the depth range of 40-113 m. All occurred west of 
Mobile Bay, and most were taken near the Mississippi River Delta. The blue- 
line tilefish occurred at seven stations, four in the spring and one each at 
the other seasons. A total of 38.4 fish was included in collections in the 
depth range of 55-183 m. Most were taken from the outer shelf below Horn 
Island and Mobile Bay, but six individuals appeared in a single sample from 
the estern edge of the DeSoto Canyon at a depth of 183 a In no case did the 
two species co-occur in a given sample. 


Pomatomidae - BLUEFISHES 


The bluefish (Pomatomus saltatrix) breeds on the outer shelf, and young 
often use bays and sounds as nursery areas. This is a prized game fish and 
its flesh is considered excellent. This fast-swimming nektonic species seldom 
appears in trawl collections, and in the present data base it was represented 
by 0.5 specimens. It occurred at three stations, one in the winter and two in 
the summer. In the winter it occurred at the west end of Horn Island at a 
depth of nine meters, and in the summer it occurred on the mid-shelf below 
Petit Bois Island at depths of 55 and 73 ao. 


Rachycentridae - COBIAS 


The life history of the cobia (Rachycentron canadum) is similar to that 
of the bluefish. It breeds on the outer she and uses the sounds as nursery 
areas. As in the case of the bluefish, the cobia appeared at one winter and 
two summer stations. The winter occurrence was at a depth of 55 @ south of 
Petit Bois Island, and the summer specimens were taken at 11 m off the 
Chandeleur Islands at at 37 m below Dauphin Island. A total of 9.3 fish was 
taken. 


Carangidae - JACKS 


Most carangids are rather fast-swimming nektonic species which are seldom 
abundant in trawl collections. Several species are excellent game fishes, and 
they are also fine food fishes. Most breed on the outer continental shelf, 
and the young move inshore during the warmer months. Ten species appeared in 
the present data base, and together they included 2,691 individuals consti- 
tuting 1.3 percent of the total fish catch. The species of greatest interest 
to the fishermen are the blue runner (Caranx crysos), crevalle jack (C. 
hippos), horse-eye jack (C. latus), bluntnose jack (Hemicaranx amblyrhynchus), 
greater amberjack (Seriola dumerili), lesser amber jack (S- fasciata), and 
Florida pompano (Trachinotus carolinus). Of these species only the blue run- 
ner, bluntnose jack, and greater amberjack appeared in the fish data base. A 
total of 86.4 specimens of the blue runner was taken at two stations. In the 
spring it appeared at 18 m off the Chandeleur Islands, and in the fall it 
occurred at 15 m@ just east of the Mississippi Delta. In the fall 40 specimens 
of the bluntnose jack were taken at a single station at 29 m off Horn Island. 
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The greater amberjack appeared at two summer stations at 37 and 38 m south of 
Petit Bois Island and Mobile Bay. 


Coryphaenidae - DOLPHINS 


Dolphins are highly prized pelagic game and food fishes which inhabit 
waters of the outer shelf, although young have been reported in inshore 
waters. In the northern Gulf they appear during the warmer months, but the 
life history is not well known. Two species are likely present in the north 
central Gulf, the pompano dolphin (Coryphaena equisetis) which seldom exceeds 
a length of 75 cm, and the common dolphin S— hippurus) which gay 
exceed 1.5 m in length. Neither species appeared in the fish data base. 


Lut janidae - SNAPPERS 


The snappers are carnivorous fishes which are common around rocks, reefs, 
wrecks, and oil rigs on the outer half of the continental shelf. Larger indi- 
viduals are prized game and commercial fishes, and the red snapper, in partic- 
ular, is highly sought after. They are bottom fishes and are sometimes en- 
countered away from rocks and other structures. Hoese et al. (1977) recorded 
ten species from the northern Gulf shelf. Some of these are small and others 
are quite rare. Four species appeared in the present data base and these 
included the red snapper (Lutjanus campechanus), lane snapper (L- synagris), 
wenchman (Pristipomoides uilonaris), and vermilion snapper (Rhomboplites 
aurorubens). Together they included 2,101.6 fishes or 1.0 percent of the 
total catch. The seasonal distribution patterns for all species of the family 
are given in Figure 4. During the winter the family occupied most of the 
water between 20 and 120 w in the area west of Perdido Bay. High density 
appeared between 30 and 40 @ south of Mobile Bay. In the spring the pattern 
was broken up into smaller areas, all of low density. Much the same pattern 
occurred during the summer. In the fall two areas of moderately high density 
were noted, one between 40 end 60 m below Petit Bois Island, and the other on 
the outer shelf beyond 100 @ south of Perdido Bay. These patterns reflect 
primarily the combined distribution of the red snapper and wenchman which 
constituted most of the snapper catch. 


The seasonal distribution of the red snapper is given in Figure 5. The 
species varied dramatically in seasonal abundance with 80.7 percent being 
taken during the winter, 1.9 percent in the spring, 6.7 percent in the summer, 
and 10.7 percent in the fall. During the winter this species was taken from 
20 to 60 m in the shelf area west of Perdido Bay, and it was concentrated in 
an area 30-50 m deep south of Mobile Bay. In the spring only a few red snap- 
pers were taken in the area west of Mobile Bay at depths of 9-91 m, and no 
ereas of concentration were observed. During the summer there were a few 
individuals taken from Mobile Bay westward in depths of 7-91 m, and one small 
area of moderate concentration was noted off the Chandeleur Islands. In the 


fall the species were quite widespread from Mobile Bay, westward, and there 
were no areas of concentration. 


The life history of the red snapper has recently been reviewed by Benson 
'1982). During the winter months adults are found in deeper waters of the 
outer shelf where they school around wrecks and reefs. During the warmer 
months they gove to the mid-shelf where they spawn at depths,o 16-37 m during 
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Figure 4. Seasonal distribution patterns o’ the family Lutjanidae on the outer continental shelf of 
the Tuscaloosa Trend study area. Number of individuals captured per hour trawling. 
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| 5. Seasonal distribution patterns of Lutjanus campechanus on the outer continental shelf of 
the Tuscaloosa Trend study area. Number of individuals captured per hour trawling. 
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the period of June to October. . Young disperse from the spawning grounds into 
shallower waters, including bays and sounds, and move back onto tie shelf 
during cooler months. Most of the individuals captured in the present study 
were probably young individuals in their first year of life. However, the 
literature does not provide an explanation for the very dense concentrations 
observed on the wid-shelf during the winter months. This phenomenon should be 
investigated. 


The lane snapper occurred at two stations in the winter, one in the sun- 
mer, and two in the fall, all within the depth range of 13-62 m and all west 
of Perdido Bay. The wenchman occurred at 18 stations (five in winter, three 
in spring, three in summer, and seven in fall). Although it was taken in the 
depth range of 18-183 m, it was most abundant in the range 50-91 m. Most 
specimens appeared in the area from south of Mobile Bay to the Mississippi 
River Delta, but the species did occur at two deepwater stations (over 90 m) 
directly south of Perdido Bay. The vermilion snapper was taken at a single 


Station during the winter at a dépth of 36 m south of the eastern edge of 
Mobile Bay. 


Lobotidae - TRIPLETAILS 


The tripletail (Lobotes surinamensis) is occasionally caught by anglers 
and commercial fishermen, and it is an edible fish. Cooler months are spent 
in shelf waters. During the warmer season they move into the shallows where 
Spawning takes place May through August. The young are estuarine dependent. 
No specimens appeared in the present fish data base. 


Sparidae - PORGIES 


Five sparids appeared in the fish data base including the sheepshead 
(Archosargus probatocephalus), whitebone porgy (Calamus leucosteus), pinfish 
(Lagodon rhomboides), red porgy (Pagrus rus), and longspine porgy (Sten- 
otomus caprinus). A total of 44,192.3 specimens was taken, and this 
constituted 21.9 percent of the catch in the fish data base. The longspine 
porgy alone was represented by 39,533.3 specimens or 19.8 percent of the 
catch, and this was the most abundant single species in the data base. The 
whitebone porgy was represented by 3,342.3 specimens or 1.67 percent of the 
total catch, and this was the twelfth most abundant species. 


The only sparid considered to be of commercial or recreational importance 
which appeared in the data base was the sheepshead, of which only 12.6 speci- 
mens vere taken. This species appeared at five winter stations and one spring 
Station within the depth range of 9-37 m. As noted in Figure 6, the collec- 
tion localities tended to be off the gouths of passes. 


The life history of the sheepshead has been summarized by Benson (1982). 
Most of the life is spent in bays, sounds, and estuaries, where spawning takes 
place in the late winter, spring, and early summer. Overwintering takes place 
on the continental shelf which accounts for the greater frequency of winter 
captures in the fish data base. 
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ears 6. Seasonal distribution patterns of Archosargus probatocephalus on the outer 

continental shelf of the Tuscaloosa Trend study area (winter only). Number 
of individuals captured per hour trawling. 
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Sciaenidae - DRUMS 


The drum family was represented in the collections by 43,308.2 specimens 
or 21.48 percent of the total catch. In abundance it was second only to the 
porgy family. Included were 15 taxa, the silver perch (Bairdiella chrysoura, 
sand seatrout (C. arenarius), silver seatrout (C. nothus), saidentitied sea- 
trout (Cynoscion sp.), high-hat (Equetus acuminatus), jackknife-fish (E. 
lanceolatus) cubbyu (E. umbrosus), unidentified equetids (Equetus sp.), banced 
drus (Larious fasciatus), spot (Leiostoms xanthurus), southern kingfish 
(Menticirrhus americanus), Atlantic croaker (Micropogonias undulatus), black 
drum (Pogonias cromis), red drum (Sciaenops ocellatus), and star drum (Stel- 
lifer lanceolatus). Three of the species were quite abundant; the Atlantic 
Croaker, spot, and sand seatrout which together made up 94.9 percent of the 
drum catch and 20.6 percent of the total fish catch. 


Seasonal distribution patterns for the sciaenids (all species combined) 
are given in Figure 7. During the winter crums are common over most of the 
shelf area, although they are absent from the middle and outer shelf east of 
Mobile Bay. Two areas of very high concentration were evident, south of 
Pascagoula in the depth range 25-35 a, and just east of the outer reaches of 
the Mississippi River Delta (Southeast Pass) in depths to about 80 a. Densi- 
ties of over 100 fishes per hour were common in waters of less than 30 m east 
of Mobile Bay, and west of the Bay they extended out to beyond 120 @ for such 
of this area. In the spring drums were not taken east of Mobile Bay in waters 
shallower than 40 @, and cihey extended only to the level of Perdido Bay in 
deeper water. The only area of very high density occurred in waters beyond 60 
@ just east of the Mississippi River Delta. Areas of density greater than 100 
fish per hour appeared at all depths, but such areas were disjunct and iso- 
lated. During the summer few specimens appeared at any depth east of Perdido 
Bay. However, an area of high density extended southward and slightly west~- 
ward from the mouth of Mobile Bay out to a depth of about 100 a. The two 
highest density spots of this area were directly off the mouth of Mobile Bay 
and in the depth range of about 40-60 m. Another area of very high density 
appeared east of the Mississippi River Delta, especially in waters shallower 
than 20 a. The fall pattern was quite similar to that of the summer except 
that the dense area off Mobile Bay was greatly expanded, and in one collec- 
tion at about 30 @ a catch density of over 14,000 fishes per hour was record- 
ed. The high densities off Mobile Bay and east of the Mississippi River Delta 
observed in the summer and fall seasons clearly represent the mass migrations 
of scisenids from the nursery areas at these seasons. The relative scarcity 
of sciaenids east of Mobile Bay must reflect the relative scarcity of suitable 
inshore nursezy grounds in this area. 


The seatrouts were represented in the collections by the sand seatrout 
(Cynoscion areanarius>’, silver seatrout (C. nothus), and undetersined sea- 
trouts (Cynoscion sp.). No speciaens of the spotted seatrout (C. nebulosus) 
were taken. The sand seatrout was represented by 3,005.0 individuals or 1.50 
percent of the total fish catch, and the seasonal changes in abundance of this 
species were marked. During the winter 48.2 percent of the total sand sea- 
trout catch was wade; 18.2 percent occurred in the spring, 11.9 percent in the 
summer, and 21.7 percent in the fall. The depth distribution of the species 
was 9-113 a. Seasonal distribution patterns of the sand seatrout are given in 
Figure 8. At no season did the species appear in ehelf collections sade east 
of Mobile Bay. During the winter sand seatrout was taken in low to soderate 
abundance in most of the shelf area west of Mobile Bay. Three areas of 
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moderate abundance were evident, in waters less than 20 m deep off Ship and 
Chandeleur Islands, between 20 and 40 m south of Pascagoula, and between 80 
and 120 m east of the Mississippi River Delta. These are likely the over- 
wintering grounds for populations using the nursery grounds Biloxi marshes, 
Pascagoula marshes and Mobile Bay, and the terminal Mississippi Delta marshes, 
respectively. In the spring no individuals were taken east of 88° west «pa 
longitude (middle of Mobile Bay). Two small areas of moderate density ap- 
peared south of Pascagoula and east of the Mississippi Delta, and these prob- 
ably represent older individuals, remnants of two of the moderate density 
concentrations observed during the winter. During the summer the distribution 
on the western half of the shelf had contracted considerably, and the only 
area of moderate density appeared between Breton Island and the Delta marshes. 
The fall season was marked by a great expansion of the species onto the shelf. 
Areas of intermediate density appeared at the mouths of passes (Mobile Bay, 
Petit Bois-Horn Island, Ship-Chandeleur Island, and Breton Island-Delta marsh- 
es. These denser areas clearly mark the passes through which young-of-the- 
year fishes were moving from the nursery areas to the over-wintering grounds 
on the shelf. An area of moderate density appeared in 30-40 @ south of Pasca- 
goula, and an area of somewhat higher concentration extended from Breton Sound 
and the Delta marshes southeastward toward deeper water. 


Benson (1982) noted that spawning of the sand seatrout takes place off- 
shore near passes and near inlets to estuaries from March to September with 
peak spawning in March-April or in August-September. Young move into bays and 
estuaries and seek deeper waters as they mature. Adults gay also move into 
estuaries following spawning. In the fall most adults and juveniles move out 
onto the shelf. These facts are in good accord with the seasonal distribution 
patterns presented above. 


As noted previously, the spotted seatrout (C. nebulosus) did not appear 
in the present shelf data base, nor was it present in the larger shelf data 
base for the northwestern Gulf Bio-Atlas (Darnell, et al., 1983). As noted by 
Benson (1982), all of the life history stages are passed in bays and estu- 
aries, and even when temperatures drop in the winter they never stray onto the 
open shelf. 


In the fish data base, 523.8 specimens of the silver seatrout (Cynoscion 
nothus) were taken representing 0.26 percent of the total fish catch. It was 
about one sixth as abundant as the sand seatrout. Its depth range extended 
from 9 to 113 m, although it was never abundant at depths beyond 20 m. The 
pattern of seasonal abundance was quite strange: winter - 64.9 percent; 
spring - 2.4 percent; summer - 25.9 percent; and fall - 6.8 percent. Seasonal 
distribution patterns are presented in Figure 9. During the winter specimens 
were taken off the mouths of passes (Perdido Bay, Mobile Bay, Chandeleur Is- 
land-Horn Island, and Breton Island-Mississippi Delta marshes). In the latter 
area it appeared in moderate density. An area of low density was also ob- 
served east of the Delta marshes and extended to a depth of over 100 m In 
the spring the silver seatrout appeared only in an area between 20 and 40 o 
south of Pascagoula. In summer it was moderately abundant on the shallows 
east of the Mississippi River Delta, and it was also taken from mid-shelf 
south of the Ocean Springs-Pascagoula area. By fall it was beginning to re- 
appear off the passes (Mobile Bay, Petit Bois-Horn Island), and it was also 
taken at one locality on the mid-shelf. 
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Ginsburg (1931) suggested that the silver seatrout tends to be found in 
deeper waters than the sand seatrout, a myth that has persisted in the litera- 
ture. For example, Hoese et al. (1977) stated, “. .« sbetween eight end 
twelve fathoms it gradually replaces C. arenarius, and it is the only Cyno- 
scion normally found outside of twelve fathoms.” This does not accord with 
the facts of the present study or with data presented for the northwestern 
Gulf by Darnell et al. (1982) and by Chittenden and Moore (1977). The life 
history of the silver seatrout is not well-known. It apparently spawns in the 
fall. The literature suggests that it moves into the nearshore waters during 
the colder months, but the present data suggest just the opposite. It seems 
to gove onto the shelf in the fall and winter, and with the exception of a 
few, probably older individuals, it seems to spend the colder weather near the 
gouths of passes. 


The spot (Leiostomus xanthurus) was the fifth most abundant species taken 
and was represented by 5,994.3 specimens or 3.0 percent of the total fish 
catch. Its seasonal abundance on the shelf was as follows: winter - 33.9 
percent; spring - 11.6 percent; summer - 8.5 percent; and fall - 46.0 percent. 
Seasonal distribution patterns are presented in Figure 10. During the winter 
the spot was widespread over the shelf west of Perdido Bay, and an area of 
very dense concentration (greater than 1,000 fish per hour) appeared southwest 
of Mobile Bay in the 30-40 m depth range. Small areas of soderate concentra- 
tion were seen at the north end of the Chradeleur Islands and in deeper water 
(beyond 60 m) east of the Mississippi River Delta. In the spring no specimens 
were taken east of Mobile Bay, and two small areas of soderate density ap- 
peared south of Pascagoula at around 30 w and 50 a. During the summer a mod- 
erately dense area appeared south of Mobile Bay extending to a depth of 30-40 
m, and this probably represented young individuals migrating out onto the 
shelf. In the fall this area had developed very high density between 20 and 
40 w, and moderate density extended out beyond 80 a. 


According to Benson (1982), spawning takes place offshore during the 
winter (probably from late December through March on the north central Gulf 
shelf). Young gove into the estuarine nursery areas, and some may remain 
there through the first winter of life. Sexual maturity appears during the 
second year, and these individuals move onto the shelf in late summer and fall 
prior to the winter spawning. These facts accord well with data presented in 
the present study. 


Three species of kingfish are known from the northern Gulf coast, the 
southern kingfish (Menticirrhus amvricanus), gulf kingfish (M. littoralis), 
and northern kingfish (M. saxatilis). The latter two species are found close 
inshore, and only the southern kingfish appeared in the present data base. In 
the present study 549.5 specimens of the southern kingfish were taken, repre- 
senting 0.27 percent of the total fish catch. The seasonal distribution of 
the species was as follows: winter - 42.8 percent; spring - 23.2 percent; 
summer - 13.6 percent; and fall - 20.3 percent. It was taken from the depth 
range of 4-37 w, and it was never abundant at depths greater than 15 a. The 
seasonal distribution patterns of the southern kingfish are given in Figure 
ll. At all seasons this species was taken primarily just off passes. The 
highest densities and most widespread distribution were observed during the 
winter months. Three areas of distribution at this time included the Mobile 
Bay-Perdido Bay, Chandeleur Island-Horn Island, and Mississippi Delta-Breton 
Island areas. In the spring the only specimens were taken from the Chandeleur 
Island-Horn Island area. In the summer they occurred off Horn Island and 
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Figure 10. Seasonal distribution patterns of Leiostomus xanthurus on the outer continental shelf 
of the Tuscaloosa Trend study area. Humber of individuals captured per hour trawling. 
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.d@ligure 11. Seasonal distribution patterns of Menticirrhus americanus on the outer continental shelf 
32 of the Tuscaloosa Trend study area. Number of individuals captured per hour trawling. 


Breton Island. In the fall the distribution was continuous from Mobile Bay to 
Breton Island, primarily at depths of less than 20 m, and one area of concen- 
tration was noted just off the Horn Island-Dauphin Island area. 


Most of the life history of the southern kingfish is passed in the bays 
and sounds, but the adults may appear outside the barrier islands, especially 
during the colder months. Spawning on the northern Gulf coast apparently 
occurs from April to October. 


The Atlantic croaker (Micropogonias undulatus) was represented by 
32,102.5 specimens or 16.05 percent of the fish data base. It was the second 
most abundant species taken. Its seasonal distribution pattern was as 
follows: winter - 15.4 percent; spring - 13.0 percent, summer - 12.8 percent; 
and fall - 58.9 percent. The fall figure is inflated due to the fact that a 
single collection on the shelf during this season yielded over 12,000 individ- 
uals per hour, over five times larger than any other collection, and over a 
third of the entire year's catch. This point will be discussed below. The 
seasonal distribution patterns of the Atlantic croaker are presented in Figure 
12. During the winter the Atlantic croaker was present over most of the shelf 
area except in the deeper water east of Mobile Bay. One area of very high 
concentration appeared at depths greater than 60 m off the Mississippi River 
Delta. However, areas of moderately high density extended south of Perdido 
Bay and south of Petit Bois and Horn Islands, the latter area extending from 
about 20 @ to the outer edge of the shelf. By spring the pattern had changed 
dramatically. Virtually no individuals were collected east of Horn Island in 
less than 40 m of water, although the species did appear in one small area 
at depths greater than 40 a. One area of very dense concentration was ob- 
served at depths beyond 60 m= off the Mississippi River Delta, and areas of 
moderate density appeared at 40-100 m south of Horn Island and in shallow ater 
off Breton and the Chandeleur Islands. The summer pattern was marked by the 
appearance of individuals in shallow waters as far east as Perdido Bay and 
very heavy concentrations off the mouth of Mobile Say and betwen 40 and 60 o 
south of Horn Island. An area of moderate density included both these concen- 
trations and extended from Mobile Bay and Horn Island on the north to a depth 
of 80 m. Another area of moderate density appeared in less than 20 @ off 
Breton Island. The fail pattern was much like that of the summer. The very 
dense area off Mobile Bay now extended out to a depth of 40 m, and another 
very dense area appeared in shallow water between Breton Island and the Delta 
gwarshes. 


The life history of the Atlantic croaker in the north central Gulf has 
recently been summarized by Benson (1982). Spawning takes place on the conti- 
nental shelf in the fall and winter with peak spawning in the month of Noven- 
ber. Spawning may occur between 15 and 81 @, but most individuals appear to 
spawn at about 20 m. Young sove into the bays and estuaries and remain in the 
inside waters throughout the first year of life. During the late summer and 
fall of their second year they move out onto the shelf to spawn. Older juve- 
niles and adults tend to school, especially just before spawning. Adults tend 
to remain on the shelf but their distribution and movements are poorly known. 


In the present study Atlantic croakers were taken on the shelf at depths 
from 7 to 92 m but they likely extend deeper, especially off the Mississippi 
River Delta. The density patterns observed in the summer and fall clearly 
reflect the exodus of young fishes from the nursery areas, and they point up 
the importance of Mobile Bay and the Pascagoula marshes in this connection. 
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a/ Figure 12. Seasonal distribution patterns of Micropogonias undulatus on the outer continental shelf 


of the Tuscaloosa Trend study area. Number of individuals captured per hour trawling. 


The very dense collection of croakers (over 12,000 per hour) in the fall at a 
depth of 35 m southwest of Mobile Bay gust represent a prespawning aggrega- 
tion. This collection was made in mid-October. The winter and spring pat- 
terns must represent the post-spawning adults, and it would appear that these 
tend to move eastward and seaward between winter and spring. By summer they 
may have reversed this movement, and the heavy concentrations observed between 
40 and 60 m at this season may represent the over-wintering adults moving back 
toward the spawning grounds. 


The black drum (Pogonias cromis) was taken at only seven stations and 
only 17.8 individuals were represented. Six of the occurrences were in the 
winter and one in the fall. The collection sites of the black drum (all sea- 
sons combined) are presented in Figure 13. Most specimens were taken near the 
shore or off the barrier islands at less than 20 mw depth, but the species did 
appear in a single collection in the winter at a depth of 73 a. 


The black drum is primarily a bay species and Benson (1982) noted that 
adult migration is restricted largely to spring and fall movement through the 
passes between the estuarine and nearshore marine environments. Spawning 
occurs from February to April. These facts accord well with the essentially 
winter observance of a few black drums in the nearshore shelf environment. 
The one deepwater record is clearly an anomaly. 


The red drum (Sciaenops ocellata) appeared in the collections at only 
three stations and a total of 21.6 individuals was taken. As shown in Figure 
14, these were all just outside the barrier islands at depths of 11-18 m All 
occurred during the winter gonths. Benson (1982) noted that spawning occurs 
in fall and winter with a peak during September-November. Most red drum re- 
side in the inside waters during the summer but move into the Gulf in late 
fall. Post-spawning individuals tend to spend auch time on the shelf and some 
inhabit the surf zone. On the shelf they tend to form schools, and Hoese and 
Moore (1977) pointed out that larger individuals may remain far offshore. The 
present data do not suggest that the red drum is present on the shelf at any 
season except winter, and they do not suggest that the species is found at 
depths greater than 20 ma. In the much larger data base for the northwestern 
Gulf shelf the red drum vas not even represented. It is, of course, possible 
that large red drum are present on the shelf but are too mobile to be captured 
by trawls. 


Mugilidae - MULLETS 


Although several species of gullets have been reported from the north 
central Gulf area, only the striped mullet (Mugil cephalus) is of commercial 
interest. In the fish data ase this species was represented by 0.2 specimens 
taken at a single station in the fall at a depth of 37 wm south of Petit Bois 
Island. On the continental shelf this fish is rarely taken in bottom trawls. 


The striped mullet spawns from October to May in surface waters near the 
outer edge of the continental shelf. Young gradually enter the bays and estu- 
aries where they spend most of the first two years of life. In the fall of 
their second year they move in large schools to the continental shelf. Appar- 
ently some of the post-spawning individuals reenter the estuaries with the 
onset of warm weather in the spring and summer. 
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Scombridae - MACKERELS 


The family Scombridae includes the mackerels, tunas, and their relatives. 
The following list gives those species known or presumed to occur on or near 
the continental shelf of the north central Gulf of Mexico. 


Mackerels 
Auxis thazard frigate sackerel 
Scomber japonicus chub sackerel 
rogorus cavalle king asckerel 
Scomberomorus maculatus Spanish mackerel 
Scomberomorus Tegalis cero 
Tunas 


Euthynnus alletteratus little tunny 


Euthynous pelasis skipjack tuna 
Thunnus albacares yellowfin tuna 
Thunous atlanticus blackfin tuna 
Thunous thynnus bluefin tuna 


Mackerels inhabit the continental shelf primarily during the warmer 
months, and the Spanish mackerel is more widespread over the shallow shelf 
than the other species. In the present study two species of mackerels were 
taken, the chub mackerel and the Spanish mackerel. Nine specimens of chub 
mackerel occurred at three stations in the winter, spring, and fall. These 
were widely distributed in the depth range of 18-99 m. All occurrences of 
this species were vest of Mobile Bay. The Spanish mackerel appeared at five 
stations, one in the spring, two in the summer, and two in the fall. A total 
of 4.3 specimens was taken in the depth range of 9-24 m. All specimens vere 
captured near Horn and the Chandeleur Islands. 


The Spanish mackerel is a highly migratory species which is abundant in 
the north central Gulf primarily during the summer, although some individuals 
appear to remain in the area throughout the year. Spawning takes place May 
through September at depths of 12 to possibly 200 a. Young gay be found on 
the shelf or in sounds and bays, but the species is not estuarine dependent. 


Tuna fishes are not normally considered shelf species, but the little 
tunny (Euthynnus alletteratus) is widespread on the northern Gulf shelf in the 
warmer aonths. It is sometimes called the bonito or false albacore. It is a 
good game fish and is taken frequently by anglers. No specimens of this or 
any other tuna species appeared in the fish data base. 


A few words will be said concerning the larger tunas of the area. Ac- 
cording to Iwamoto (1965), commercially exploitable stocks of tunas are found 
in the northern Gulf of Mexico. These include the skipjack tuna (Euthynnus 


pelamis), yellowfin tuna (Thunnus albacares), blackfin tuna (Thunnus atlanti- 


cus), and bluefin tuna (Thunnus chreses)- The area of principal sightings by 
personnel of the exploratory vesse V OREGON and longline catches lies in 
the water above the 183 to 1,830 @ depth contours. Although tuna schools vere 
encountered in the northern Gulf at all seasons, they appeared to be sore 
abundant during the summer and fall gonths. Tuna schools were located most 
frequently east and southeast of the mouth of the Mississippi River, but this 
may simply reflect the fact that more observations have been made in this 


area. 
48 
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Istiophoridae - BILLFISHES 


The three primary billfishes of the northern Gulf coast are the sailfish 
(Istiophorus platyprerus), blue marlin (Makaira nigricans), and white marlin 
(Tetrapterus albidus), although two additional species may be present. All 
these species are highly migratory and appear on the northern Gulf coast only 
during the warmer aonths (primarily June through September). The life his- 
tories of all species are poorly known. Although no specimens of billfish 
appeared in the fish data base, information concerning the local distribution 
of these three species has been obtained from the National Marine Fisheries 
Service (Lopez and Pristas, 1982). This information is plotted in Figure 15. 
Altiiough not as extensive as one might desire, the data are revealing. These 
three species appear to be concentrated over the outer portion of the conti- 
nental shelf (beyond a depth of 60 a) and the upper slope. From this figure 
and other data (on hand, but not presented here), it appears that the bill- 
fishes concentrate along the lateral edges of DeSoto Canyon (avoiding waters 
directly over the canyon itself) and that they are relatively less dense 
around the south of the Mississppi River where the waters tend to be more 
turbid and offer less visibility for these highly predatory sight-feeders. 
The data also suggest that the sailfish occupies waters somewhat shallower 


than do the two species of marlin. 


Stromateidae - BUTTERFISHES 


The stromateids were represented in the fish data base by 13,242.0 speci- 
mens or 6.57 percent of the total fish catch. Four taxa were present: Bar- 
relfish (Hyperoglyphe rciformis), harvestfish (Peprilus alepidotus), gulf 
butterfish (P. burti), and unidentified peprilids eprilus sp-)- ly the 
harvestfish and Gulf butterfish are of commercial interest. 


The harvestfish (Peprilus alepidotus) was represented by 144.8 individ- 
uals or 0.07 percent of the total fish catch. It occurred at 16 stations, ten 
of which were in the winter, two in spring, one in summer, and three in fall. 
Seasonally, the catch was as follows: winter - 30.4 percent; spring ~ 0.5 
percent; summer - 0.01 percent; and fall - 69.0 percent. No individuals ap- 
peared at any season east of the center of Mobile Bay, but west of this point 
they were widuspread and occurred in the depth range 9-91 a. However, sost of 
the statione of occurrence and most of the individuals appeared in depths of 
less than 30 m. These occurred primarily south of Mobile Bay and around Horn 
Island and the Chandeleur Islands. 


According to Horn (1970), in the northern Gulf of Mexico the harvestfish 
spawns in the spring, probably a few miles offshore. After hatching, the 
young probably gove inshore. Juveniles occur in the bays and estuaries during 
the summer, and subadults pass back to the shelf in the fall. Since these are 
primarily pelagic, they seldom appear in abundance in trawl collections. 


The Gulf butterfish (Peprilus burti) was represented in the fish data 
base by 12,931.3 individuals representing 6.46 percent of the entire fish 
catch. This was the fourth gost abundant species taken. Its pattern of sea- 
sonal abundance was the reverse of most estuarine dependent species and is 
given as follows: winter - 3.3 percent; spring - 66.3 percent; summer ~ 27.4 


percent; and fall - 3.0 percent. This species was taken in the depth range of 
7-99 a. Seasonal distribution patterns of the Gulf butterfish are presented 


43 


rr 
v I 


, "1 -_“-e7r ree ll SS 
: 
. 
J 
nei: oa wee oc tesesereeseces 
: . ä 33333333333 
2 eee 
— ⸗ — ’ ' ; ' 
i J i ’ ' 4 
' 1 ’ Ps 2 
4 
7 7 ' 
' 4 : 7 
' J 
1 
— 
— — — — 
— —— -—— — * — — * 
J * ws ‘ 
' Se : 
! ‘eed, ‘ 
! ' ‘ 
i J 
1 * 


. 2° . 
—_—— ke —— —— Boo ePee2aPr e°° ei 


— — 8 


Numbers of billfishes raised per hour trolling in the north-central Gulf of 


. 
— 
* 
⁊ 
Ld 
c 
7 
Se 
— 
rs 
‘ ; e 
| * — % — 
. — be 
. ° t 3 — J *e *. ps * 
— —— 4——f— eer 2 
' J X *8 > 

. . J ‘ ° 
J J J 1 5 4 ‘ J iz. J 
FA ' J * F M Se 8 
* — = — — — — — 
———— — —— oe ogee ~-s — — 7 
J ~ i ] > ; * —— *x * ou 
' , a a 
’ — J — 
i i*. - 
’ x 
oo SS : 
' . — 
—8 - 
' ‘ ‘ _— 

=e =| —_— -—= — — —4 

=) 
, 5 
— 
1 J * 
= 
— 


“ade — = — — —— 


15. 


i100 


Figure 


24 


in Figure 16. This fish was rare east of Mobile Bay, but it was widespread on 
the western portion of the shelf. In the winter few individuals were taken at 
depths greater than 60 m Three areas of moderate density were noted: below 
Horn Island and below Mobile Bay in the depth range of 15-30 m and further 
south off Mobile Bay in the depth range of 35-55 m. In the spring a large 
area of heavy density (greater than 1,000 fish per hour) extended from the 
Breton Sound area to a depth of about 60 a, and an area of intermediate den- 
sity extended from Ship and Horn Islands to a depth of about 30 m In _ the 
summer a very dense area appeared at depths of 20-40 m south of the barrier 
islands from Horn Island to the western edge of Mobile Bay. An area of moder- 
ate density extended eastward from the Mississippi River Delta marshes to a 
depth of greater than 60 a. In the fall an area of moderate to heavy den- 
sity appeared south of Mobile Bay in the 20-40 m range, and a small moderately 
dense area appeared south of this at a depth of greater than 80 a. 


Murphy (1981) found that off Texas the Gulf butterfish exhibits two 
spawning periods. One spawning takes place in the spring (February to early 
May), and the second spawning occurs in the fall (September through November). 
Adults spawn in the water column over the outer continental shelf and there- 
after remain pelagic and disappear from the demersal catch of the shelf. 
Young move to the inshore portion of the shelf, and as they mature they grad- 
ually move offshore toward the outer shelf. Thus, there appears to be two 
seasonal cohorts which sequentially occupy the various benthic habitats from 
onshore to offshore. The species is not estuarine dependent. 


To what extent these considerations apply to populations east of the 
Mississippi River is not clear. As in the case on the northwestern Gulf shelf 
(Darnell, et al., 1983), the density distribution patterns shift remarkably 
from one season to the next, and without further information they defy ration- 
al interpretation. 


Bothidae - LEFTEYE FLOUNDERS 


Flounders of the genus Paralichthys are of commercial interest, and three 
species sre found in the area: the Guif flounder (Paralichthys albigutta); 
southern flounder (P. lethostigma); and broad flounder (P. squamilentus). All 
three species appeared in the fish data base and together they included 108.5 
individuals, comprising 0.05 percent of the total fish catch. 


The Gulf flounder (Paralichthys albigutta) occurred at a single station 
in the spring at the west end of Horn Island at a depth of 9 m Hoese et al. 


(1977) noted that in Texas the young are found in bays during the spring and 
summer and migrate to the Gulf with the onset of colder weather. Benson 
(1982) stated that in the northern Gulf of Mexico this flounder is relatively 
common on the continental shelf out to a depth of 50 m, but this was not borne 
out by the trawl<-catch data of the present study. The species was also some- 
what rare on the northwestern Gulf shelf (Darnell et al., 1983). 


The southern flounder (Paralichthys lethostigma) was not abundant in the 
collections. It was represented by 58.9 individuals or 0.03 percent of the 
total fish catch. It was captured at depths of 7-99 m at stations west of 
Mobile Bay. The seasonal distribution of the catch was as follows: winter - 
27.0 percent; spring - 17.7 percent; summer - 22.7 percent; and fall - 32.6 
percent. This flounder appeared at 24 stations whose depth distribution was 
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Figure 16. Seasonal distribution patterns of Peprilus burti on the outer continental shelf of the 
Tuscaloosa Trend study area. wusber of individuals captured per hour trawling. 


as follows: 0-19 m - 9 stations; 20-39 m - 8 stations; 40-59 m - 3 stations; 
60-79 = - 1 station; 80-99 m - 3 stations. The species was more widespread 
and it was also more abundant in the nearshore shelf waters, but it did occur 
toward the outer shelf. 


Benson (1982) stated that on the northern Gulf coast the southern floun- 
der spawns on the inner and central continental shelf from September to April 
with peak spawning from November to January. The young then make their way to 
the bays and estuaries. In October-November there is a heavy migration of 
adults and older juveniles from the estuaries to the offshore waters where 
they overwinter. Most individuals achieve sexual saturity in their fourth or 
fifth year of life, and some attain the age of ten years. There probably is a 
resident shelf population of older individuals. 


The broad flounder (Paralichthys uamilentus) was represented in the 
data base by 49.5 individuals or 0.02 percent of the total catch. This is a 
deeper water species which was taken at ten stations in the depth range of 55- 
205 ma. A total of 84.5 percent of the specimens was taken in the fall and 
12.5 percent occurred in the spring. Most of the captures were made in deep 
water directly south of Pascagoula and Mobile Bay, but the species did occur 
at a depth of 205 m on the eastern edge of the DeSoto Canyon. 


On the northwestern Gulf shelf the broad flounder appeared at a single 
deepwater station off Louisiana (Darnell et al., 1983). Hoese et al. (1977) 
noted that this is a deepwater species occurring at depths of 60-120 fathoms 
but that the young occur inshore during the warmer months. Little is known of 
the life history. 


SHRIMP 


The shrimp catch was included in most, but not all, of the data sets 
employed in the fish study. No shrimp were recorded in the McCaffrey data set 
and these stations had to be made up, as possible, from various collections 
made by vessels in the service of the National Marine Fisheries Service oper- 
ating out of Pascagoula, MS. In addition, the Moore, Brusher, and Trent data 
set included only fishes, but the Lyons and Baxter data set contained the 
shrimp data for the same stations and these were substituted. Thus, the con- 
prehensive shrimp data base was constructed from the five data sets listed 
below. 


1. GCRL - Monthly transects across the shelf by personnel of the Gulf Coast 
Research Laboratory of Ocean Springs, MS. 


2. LB =- Monthly transects across the shelf by personnel of the National Ma- 
rine Fisheries Service laboratory in Galveston, TX and referred to in the 
published paper by Lyon and Baxter (1974. 


3- DD - Collections made throughout the area by personnel of the Oceanography 
Department of Texas ASM University under the supervision of Darnell and 
Defenbaugh (see Defenbaugh, 1976). 


4. MAFLA - Seasonal collections made at scattered localities during the BLM 
sponsored MAFLA study. 
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5+ PASCAGOULA - Random collections made throughout the area during ali sea- 
sons by personnel of the National Marine Fisheries Service laboratory in 
Pascagoula, MS. The data are primarily from cruises of the FRS OREGON II 
during the years 1974-1982. However, four stations were included from a 
cruise of the old M/V OREGON made in January, 1957 since more recent sta- 
tions could not be found for the particular localities. All three species 
of the genus Penaeus were clearly recognizable and their importance under- 
stood at that time. 


The data for all the shrimp data sets were standardized in exactly the 
same manner as the fish data sets, and in the combined shrimp data base all 
the catch data are expressed as catch-per-hour-of-effort of the standard 
trawl. 


Penaeidae - EDIBLE SHRIMP 


In the present context the shrimp catch includes the three species of 
commercial importance: the brown shrimp (Penaeus aztecus); pink shrimp (E- 
duorarum); and white shrimp (P. setiferus). The combined shrimp data base 
includes a total of 3,509.87 shriap. The composition and distribution of each 
of the three species is discussed below. 


The brown shriap (Penaeus aztecus) was represented in the catch by 
2,607.68 individuals or 74.30 percent of the total shrimp catch. Its depth 
range extended from 3 to 110 a Seasonally, the brown shrimp appeared as 
follows: winter - 8.1 percent; spring - 26.9 percent; summer - 32.9 percent; 
and fall - 32.2 percent. The s«asonal distribution patterns of this shrimp 
are presented in Figure 17. During the winter the brown shrimp was distribu- 
ted throughout most of the shelf west of Mobile Bay except in very deep water. 
No areas of significant concentration were apparent. In the spring the over- 
all distribution pattern was such the same except that areas of intermediate 
density (greater than 100 individuals per hour) were evident in less than 20 om 
of water off Petit Bois Island and off the eastern flank of the Mississippi 
River Delta. These nearshore density areas appear to mark the movement of 
maturing shrimp from the nursery areas to the shelf in late spring. In the 


summer, areas of intermediate density appeared at 20-30 a off Dauphin Island 
and Mobile Bay in the north and at 40-50 m east of Breton Island further 
south. These appear to be the remnants of the two emigrating groups observed 
in the spring. In the fall the brown shriap appeared to be more widespread, 
even east of Mobile Bay. A single area of moderate density appeared east of 
the Mississippi River Delta at 20-70 m, and this could represent a concentra- 
tion of brown shrimp which move onto the shelf at that season. South of Petit 
Bois Island an area of low-intermediate density (greater than 50 shrimp per 
hour) appears to be the remnant of the two areas of intermediate density ob- 
served during the summer. 


The life history of the brown shrimp in the north central Gulf has re- 
cently been summarized by Benson (1982). He pointed out that adults spawn on 
the shelf at 30-120 @ from about November to April. The young then move into 
the estuaries where they grow rapidly. A major migration back out to the 
shelf takes place during the period of May to July. Although not mentioned by 
Benson (ibid.), movement of young from the estuaries probably takes place 
until at least November with a peak in the fall months. It is also clear that 
some larger individuals overwinter in the bays and sounds and participate in 
the spring emigration to the shelf. All these facts accord fairly well with 


104 


48 
———............. VVVVVVVVVVPPVVVI 


6” 


1 Drs 
* gure 17. Season 
. al distributi 
Tuscaloosa Trend — ane 2 of Tenesue sutecye 
* zt on the o 
— . ts es continental shelf of the 
per hour trawli 
Nuabe ng. 


the seasonal patterns observed in the present study except that the winter 
populations on the shelf are such lower than might be anticipated. No winter 
breeding aggregations were observed. The distribution patterns would be sore 
in accord with the assumption of late summer and fall spawning by this 
species. 


The pink shrimp (Penseus duorarum) was represented in the collections by 
622.09 specimens or 17.72 percent of the total shrimp catch. The depth range 
cf capture was 7-51 a. The species appeared at 34 stations; nine each in 
winter, spring, and summer, cnd seven in the fall. The seasonal distribution 
of a e was as follows: winter - 12.7 percent; spring - 44.6 percent; 
summer - 38.1 percent; and fall - 4.6 percent. Seasonal distribution patterns 
ate presented in Figure 18. In general, the pink shrimp was rare to absent 
east of Perdido Bay, and west of that point it was widely distributed across 
the inner half of the shelf during most seasons. At no season was the density 
gteater than 80 individuals per hour of trawling effort, and densities greater 
than 50 per hour occurred only during spring and summer. In the spring they 
appeared off the south of Mobile Bay and the pase between the Chandeleur Is- 
lands and Breton Island. In the summer they sppeared at nearly the same 
spots. During fall and winter the densities were lower and the distribution 
patterns were gore restricted. 


On the north central Gulf shelf the pink shriap spawns in the depth range 
of 8-34 @ from March to October. Young enter the bays and estuaries where 
they remain and grow until the following spring. Darnell and Williams (1956) 
reported that during a year of high salinity they were taken in Lake Pontchar~- 
train in one-fourth of all trawl collections from November through May. The 
migration to the continental shelf takes place between June and November. 
Since the species is primarily nocturnal, daytime trawl collections often do 
mot reveal its true abundance in an area. 


The data presented in the present study substantiates the sovement of 
pink shriap onto the shelf in the spring and summer sonths. They further 
indicate that this species utilizes only the inner half of the shelf, and they 
suggest that this population (west of Perdido Bay) is isolated from other pink 
shriap populations of the Florida shelf. 


The white shriap (Penseus setiferus) was surprisingly rare in the collec- 
tions. Only 280.10 individuals were taken, representing 8.0 percent of the 
total shriap catch. It occurred at depths of 9-54 m. Seasonally, it occurred 
as follows: winter - 46.6 percent; spring - 8.0 percent; summer - 6.3 per- 
cent; and fall - 39.1 percent. The seasonal distribution of the white shrimp 
is presented in Figure 19. No speci@ens were taken east of Perdido Bay and 
few appeared east of Mobile Bay. During the winter this shrimp eppeared in 
low density in relatively shallow water from Perdido Bay to the Mississippi 
River Delta. The only area of density greater than 50 per hour occurred near 
the Delta. Spring and summer were characterized by low density and restricted 
distribution patterns. In the fall the distribution was such like that of the 
winter. The species was continuously distributed in shallow water from Mobile 
Bay to the Mississippi Delta, and the only areas of slightly increased density 
were off the mouths of passes (in this case, between Horn and Petit Bois Is- 
lands and off the Chandeleur Islands). 
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»,  Pigure 18. Seasonal distribution patterns of Penaeus duorarum on the outer continental shelf of the 
lv ( Tuscaloosa Trend study area. Number of individuals captured per hour trawling. 
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LU Brigure 19. Seasonal distribution patterns of Penaeus setiferus on the outer continental shelf 
of the Tuscaloosa Trend study area. Number of individuals captured per hour 
trawling. 


Benson (1982) noted that adult white shrimp spawn on the shelf at depths 
from 8 to 34 m from March to October. Postlarvae enter the bays and estuaries 
where they remain and grow until they are ready to migrate. The migration to 
the shelf takes place between June and November. In the writer's experience 
most of this migration occurs during the fall months. 


Data in the present study support the conclusions that the white shrimp 
utilizes the shelf primarily during the fall and winter months, that its 
greatest populations are found off the mouths of passes, and that the species 
are most abundant at depths of less than 20 mw. Over 85 percent of the white 
shrimp catch on the shelf occurred during the fall and winter months. Most of 
the individuals were taken west of Mobile Bay. 


Another penaeid shrimp of commercial interest in the northern Gulf is the 
royal red shrimp (Pleoticus robustus). This species did not appear in the 
shrimp data base, but Bullis (1956) summarized information about its distribu- 
tion in the area. It is an upper slope species with a maximum depth range of 
274-732 m and is concentrated on trawlable bottoms southeast of the mouth of 
the Mississippi River, extending essentially to DeSoto Canyon. Three-hour 
trawl drags in this area produced catches of 90-120 pounds. This deepwater 
species is not known from the continental shelf of the area at depths of less 
than 200 a. . 


SUMMARY AND SYNTHESIS 


The fish and shrimp species of commercial and recreational importance 
represent a very diverse assemblage in terms of life history and habitat rela- 
tions. Each has developed its own particular formula for success in a very 
dynamic ecological system. For all the species more knowledge would be use- 
ful, but it is already possible to sketch out, in broad outline, how the sys- 
tem works and how the various species fit into the picture. 


Estuarine dependent species 


A portion of the species which utilize the continental shelf habitats is 


estuarine dependent, and summary data for this group is presented in Table 3. 
Two groups of estuarine dependent species are recognized--cold weather and 
warm weather spawners. Except for Penaeus aztecus, all the cold weather 
spawners are most abundant on the shelf during the fall and winter sonths 
(i-e., during their spawning seasons). Why P. aztecus deviates is not clear, 
but this species could be, in part at least, a fall Spawner. Three of the 
warm weather spawners (Arius felis, Cynoscion arenarius, and Penaeus seti- 


ferus) are most abundant on the shelf during the fall and winter (i.e., during 


the non-spawning season). One species (Menticirrhus americanus) is most abun- 
dant on the shelf in the winter and about the same during the spring and fall. 
The pink shrimp (Penaeus duorarum) is most abundant on the shelf during the 
spring and summer months (i.e., during much of its spawning season). 


The seasonal distribution maps clearly point to the fact that in order to 
enter the shelf the. estuarine dependent species utilize the various passes and 
that different passes appear to be more important for different species. Two 
areas seem to stand out in this connection: the mouth of Mobile Bay and the 
Petit Bois-Dauphin Island channel, on the one hand; and the passes between the 
Chandeleur Islands and the Mississippi Delta marshes, on the other. Once on 
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Table 3. 


Estuarine dependent species of commercial and recreational importance collected on the 


continental shelf, giving numerical abundance in the fish or shrimp data base, percent 
abundance by season, and spawning season. for species with less than 50 individu Is, seasonal 


percentage is not given. 


Species Number Percent abundance Spawning season 
of on the shelf 
individs. W Sp Su F 
Cold weather spawners 
Brevoortia patronus 92.9 96.9 0.0 0.0 3.1 October-March 
Archosargus probatocephalus 12.6 -- -- -- -- February-June 
Leiostomus xanthurus 5,994.3 33.9 11.6 8.5 46.0 December -March 
Micropogonias undulatus 32,102.5 15.4 13.0 12.8 58.9 October-April 
Pogonias cromis 17.8 -- -- -- -- February-April 
Sciaenops ocellatus 21.6 -- -- -- -- September-November 
Mugil cephalus 0.2 -- -- -- -- October-May 
Paralichthys albigutta 0.1 -- -- -- -- Novesber-February 
Paralichthys lethostigna 58.9 27.0 7.7 22.7 32. September-April 
Penaeus aztecus 2,607.7 8.1 26.9 32.9 32.2 November-April 
Warm weather spawners 

Arius felis 4,519.8 31.6 4.2 31.7 32.5 May-August 
Cynoscion arenarius 3,005.0 48.2 18.2 11.9 21.7 March-September 
Menticirrhus americanus 549.5 42.8 23.2 13.6 2.3 April-October 
Penaeus duorarum 622.1 12.7 44.6 38.1 4.6 May-Hovember 
Penaeus setiferus 260.1 46.6 8.0 6.3 39.1 March-Oc tober 


the continental shelf, many of the estuarine dependent species appear to re- 
main, or at least display, highest densities near the passes and in less than 
20 m of water. This group includes the following species: Arius felis; 
Archosargus probatocephalus; Menticirrhus americanus; Pogonias cromis; 
Sciaenops ocellatus; and Penaeus setiferus. Two species (Brevoortia patronus 
and Mugil cephalus) become pelagic and disappear from the bottom fishery al- 
most as soon as they arrive at the shelf. Of the remaining estuarine- 
dependent species, Leiostomus xanthurus, Micropogonias undulatus, and to some 
extent, Penaeus aztecus and Cynoscion arenarius, develop dense populations be- 
yond the 20 m depth. There appears to be a major area of cold weather concen- 
tration of most of these species at a depth of 20-40 m southeast of Mobile 
Bay. Some of the species which travel seaward near the eastern flank of the 
Mississippi Delta marshes appear to concentrate in cold weather in waters 
deeper than 60 a. 


Non-estuarine dependent species which are resident on the shelf 


The second group of species resides on the continental shelf, and al- 
though some species may make use of bays, sounds, end estuaries, such areas 
are not critical to the life history. Summary data for this group is given in 
Table 4. Those species which occur only on the outer half of the shelf are of 
potential commercial and recreational importance, but they are under-utilized 
at present. Of those which occur on the inner half of the shelf, only four 
species appeared in any abundance in the fish data base (Lutjanus campechanus, 
Cynoscion nothus, Peprilus alepidotus, and Peprilus burti). Most sharks, as 
well as Pomatomus saltatrix and Rachycentron canadum, are generally too mobile 
to be caught by trawls and are obviously much gore abundant on the shelf than 
present data would indicate. Groupers (Epinephelus itajara and E. morio) and 
one of the snappers (Lutjanus synagris) tend to remain around wrecks and reef 
structures of the middle and outer shelf where they are less vulnerable to 
capture by trawls. In the winter months Lut janus chanus shows a remark- 
able concentration at a depth of 30-40 m off Mobile Bay. Since spawning in 
this species occurs in the warmer months, it is suggested that the winter 
concentration is a reflection of the concentration in the same area by the 
demersal fishes and shrimp which make up its food supply. On the continental 
shelf the distribution of Cynoscion nothus appears to differ in no significant 
way from that of C. arenarius except that the latter species is more abundant 
and extends to waters of greater depth. The two stromateids (Peprilus alepi- 
dotus and P. burti) are, in part, pelagic. The life histories must be season- 
ally quite different. P. alepidotus was most abundant in the fall and winter, 
whereas P. burti was most abundant in spring and summer. 


Non-estuarine dependent species which are basically summer residents 


A group of highly carnivorous species moves into the shelf area during 
the warmer months (Table 5). These include the carangids, coryphaenids, 
scombrids, tunas, and billfishes. Some move in from deeper Gulf waters, and 
others are along-shelf migrators. Some appear to remain around the outer edge 
of the shelf, whereas others range broadly over the inner shelf and may even 
penetrate Mississippi Sound and larger bays. Most appear to be spring or 
summer spawners and the young must make extensive use of the shelf and related 
coastal waters. These species are excellent swimmers and are only rarely 
taken in trawl collections. Most are of interest to sport fishermen. 
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Table 4, 


Non-estuarine dependent species of commercial and recreational importance which are resident 


on the shelf, giving numerical abundance in the fish data base, percent abundance by season, 
For species with less than 50 individuals, seasonal 


and spawning season (where known) . 


percentage is not given. 


Species Nusmber Percent abundance Spawning season 
of on the shelf 
individs. y Sp Sy F 
Species which occur on the inner half of the shelf 
Carcharhinus acronotus 3.1 -- -- -- -- 
Mustelus canis 6.2 -- -- -- -- 
Rhizoprionodon terraenoyae 14.5 -- -- -- -- July-August 
Sphyrna tiburo 5.9 -- -- -- -- 
Other shark species -- -- -- -- -- 
Epinephelus itajara -- -- -- -- -- 
Epinephelus aorio -- -- -- -- -- 
Pomatomus saltatrix 0.5 -- -- -- -- Augus t-April 
Rachycentron canadum 9.4 -- -- -- -- April-August 
Lutjanus campechanus 1,131.8 80.7 1.9 6.7 10,7 June-0c tober 
Lutjanus synagris -- -- -- -- -- March-Septesber 
Cynoscion nothus 523.8 64.9 2.4 25.9 6.8 "Fall" 
Peprilus alepidotus 144.8 30.4 0.5 0.0 39.0 “Spring” 
Peprilus burti 12,931.3 3.3 66.3 27.4 3.0 Feb.-May, Sept.-Nov. 
Species which occur only on the outer shelf 
Squatina dumer iii 16.0 -- -- -- -- 
Caulolatilus intermedius 90.4 71.6 0.0 3.4 25.0 
Caulolatilus microps 38.4 -- _ se a 
eer hg chamaeleont iceps -- -- _ _ se 
Malacanthus plumieri -- — — ee _ 
Paralichthys squamilentus 49.5 1.3 12.5 1.6 684.5 
{iz 


Table 5. Won-estuarine dependent species of commercial and recreational importance which are basically 
summer residents only, giving numerical abundance in the fish data base, spawning season 
(where known), and portion of the shelf primarily used. 


Species Number Spawning Portion of shelf Comments 
of season used 
individs. — Glo 

Carangids 
Caranx crysos | 86.4 Spring x x 
Caranx hippos -- Spring-Summer x J 
Caranx latus -- Summer x x 
Hemicaranx amb] yrhynchus 40.0 x 
Seriola dumerili 19.9 Summe r x 

- Seriola fasciata -- x 
~ Trachinotus carol inus -- Summer -Fall x x 

Coryphaenids 
Coryphaena equisetus -- x Shelf edge, rare 
Coryphaena hippurus -- Spring x 

Scombr ids 
Auxis thazard -- x Rare 
Scomber japonicus 9.0 x 
Scomberomorus cavalla -- Summer x 
Scomberomorus maculatus 4.3 Summe 1 x 
Scomberomorus regal is -- 1 Rare 

Tunas 
Euthynnus alletteratus -- Summer x x 
Euthynnus pelamis -- Summer x Shelf edge, rare 

Li3 


Iabie 5. (continued). 


Species Number Spawning Portion of shelf Comments 
of season used 
individs. 


Inner Outer 


Tunas (continued) 


Thunnus albacares -- x shelf edge 

Thunnus atlanticus -- x shelf edge 

Thunnus thynnus -- x shelf edge 
& Bill fishes 

Istiophorus platypterus -- Summer x 

Makaira nigricans -- Summer x shelf edge 

Tetrapterus albidus -- Summer x shelf edge 


Ecosystea considerations 


The migration of estuarine dependent fishes and shriap from the estu- 
aries, bays, and sound primarily during late summer and fall represents a 
major flow of biologically bound energy to the continental shelf area. The 
tiges and places of this flow have been documented above. Once on the shelf, 
this energy is divided among the pelagic and demersal species where they rep- 
resent two somewhat interrelated food webs. However, it is probably no acci- 
dent that the greatest utilization of the shelf by estuarine dependent species 
is during the colder gsonths (when the bulk of the predators is absent) and 
that most estuarine dependent species spawn during the colder gonths. There 
is a reverse sovement of energy back into the estuary and related waters when 
the larvae and juveniles migrate to the nursery areas, and considering the 
orgenic matter which accompanies the young in the bottom waters, this shore- 
ward movement of energy cannot be negligible. This interrelatedness of the 
inside and outside waters strongly argues that any serious modeling effort 
should include both inside and outside waters in the same model or in two 
interconnected sodels. By the same token, both demersal and pelagic food webs 
should be integrated into the sodels. 


Management recommendations 


To provide for the continuance of spawning stocks of the estuarine depen- 
dent species, special protection should be afforded the gigratory routes, 
particularly the passes. Protection should also be afforded the awajor aggre- 
gation areas off the passes. Protection should also be afforded the aajor 
aggregation areas off the passes, in waters of less than 20 @ depth, in the 
winter aggregation area between 20 and 40 @ southwest of Mobile Bay, and east 
and south of the Mississippi River Delta. 


Research should be carried out to provide the basis for understanding of 
the dynagics of the system in a more quantitative way. This would involve 
numerical estimates of abundance of the various species in relation to time, 
elucidation of migratory pathways in greater detail, food web studies (build- 
ing upon the works of Rogers, 1977, and including the pelagic portions and 
larval life), and casting this information in the framework of descriptive 
Mathematical models. Since the life histories of the estuarine dependent 
species is intimately controlled by hydrographic conditions (associated with 
larval transport), the hydrography of the passes and nearshore waters cannot 
be ignored. 
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APPENDIZ C 


QUANTITATIVE CHARACTERIZATION OF DEMERSAL FINFISH AND SHELLFISH 
POPULATIONS AND COMMUNITIES IN THE TUSCALOOSA TREND REGION 


1.0 SUMMARY OF RESULTS 
1.1 INTRODUCTION 


Section 1.0 presents a synthesis and summary of the results of the 
fisheries data analysis conducted as part of the Tuscaloosa Trend Regional 
Data Search and Synthesis Study. The analyses upon which this synthesis is 
based are discussed in detail in Section 2.0 of this appendix. Results of 
the analysis of the SEAMAP groundfish survey data from the spring seasons 
of 198 and 1983 are first summarized in Section 1.3.1. The detailed 
analyses upon which this synthesis is based are presented in Sections 
2.5.1 and 2.5.2. The SEAMAP surveys provided data for characterization of 
demersal nekton communities over such of the Tuscaloosa Trend study area, 
including the eastern region where data from the larger Fishery Independent 
survey database were generally lacking. The SEAMAP surveys also included 
stations from major estuarine habitats lying adjacent to the Tuscaloosa 
Trend study area that were outside the range of the Fishery Independent 
surveys. 


The drawbacks to the SEAMAP survey database were its lack of seasonal 
and long term temporal coverage. Te a iur’ss seasonal and long term trends 
in community structure in the Tuscaloosa Trend study area, subsets of the 
large NMFS Fishery Independent groundfish survey database were analyzed. 
Data for four seasons from fall of 1974 to spring 1975 were used to 
assess seasonal trends, while data for the fall seasons for the period 
1973 to 1983 were analyzed to assess long term trends in demersal nekton 
stocks. Summaries of the results of these seasonal and long term analyses 
are presented in Sections 1.3.2 and 1.3.3, respectively, while detailed 
presentations of the aralysis results are presented in Sections 2.5.3 and 
2.5.4, respectively. 


Once this context was established, an analysis of NMFS Gulf Coast 
Shrimp Data (GCSD) for the period 1960 to 1982 was conducted for brown, 
white, pink and seabob shrimp, and the results are summarized in Section 
1.3.4. A detailed discussion of these analysis results is presented in 
Section 2.5.5. 


1.2 ANALYTIC APPROACH 


The first step in the quantitative analysis of the finfish 
and shellfish populations and communities in the Tuscaloosa Trend 
region was the identification, acquisition and computerization of the 
relevant biological and enviromental data sets. Long-term time 
series data for finfish and shellfish taxonomic counts and associated 
environmental variables, Ekman transport, river discharge, tides, winds, 
and precipitation were acquired for the estuarine and OCS areas from 
state and federal sources (see Section 2.3). These data were integrated 
into the project database in analytically compatible formats to allow 
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the development of quantitative relationships between population levels, 
community structure and environmental processes. 


The quantitative approach to defining the relationships of population 
and community distributions to environmental processes employed an 
overall analytic framework which utilized both univariate and sgultivariate 
statistical techniques. In this approach, population, community and 
habitat-level analysis and synthesis activities provided the context 
within which major biotic and habitat gradients in the study area 
and homogeneous subregions of the study area were identified and sajor 
processes influencing populations and communities were elucidated. The 
approach to this analysis is presented in greater detail in Section 2.4. 


For each of the three sgajor community analyses, habitats (station 
groups) and assezblages (taxa groups) are defined and the relationship of 
each assemblage to each habitat is identified. Nekton communities are 
composed of the several assemblages represented in each habitat type. 


1.3 RESULTS 
1.3.1 1982 snd 1983 Southeastern Area Monitoring and Assessment Prograp 
LSEAMAP) Survey Data 


The results of the pattern analyses conducted separately for the 
1982 and 1983 SEAMAP trawl data revealed very similar trends in the 
distributions of finfish and shellfish taxa over such of the Tuscaloosa 
Trend ecosystem during fall in 1982 and 1983. The similarity of the 
separate analyses indicates that recurring trends in community structure 
were occurring over the study area. Differences in community structure 
during the two years was at least partly due to the different geographic 
distribution of stations (Figure 1). During 1983, the SEAMAP study area 
extended further east on the Florida shelf. Although the easternmost 
of these stations were located outside the defined borders of the 
Tuscaloosa Trend ecosystem, data from these stations were included to 
show the transitional nature of the study area and to better describe the 
communities from the eastern region of the study area itself. Other year 
to year differences could be attributable to differences in hydrographic 
conditions, either prior to or at the time of sampling. Other potential 
sources of variability included changes in taxa distributions during the 
sampling period, which was approximately 1 month during each year. Many 
nekton taxa are migratory, either along coast or normal to the coast, with 
the late spring-early summer being one of especially intensive activity. 
Year to year differences would be exaggerated if the cruise tracks (i.e., 
order of sampling of stations in different geographical areas) differed 
during tne two years. Finally, there is the random variability within a 
sampling station dve to a myriad of factors. 


Trends in community structure were primarily related to the 
distributions of hydrographic conditions, depth, and, as inferred from 
sediment maps of the area, seafloor composition. Diversity indices were 
positively correlated with depth and salinity and negatively correlated 
with temperature, indicating that the deeper, more hydrographically stable 
offshore habitats supported a more diverse demersal nekton community. 
However, on the shelf itself, trends in community parameters were such 
less distinct. Regardiess, there were distinct and recurring trends in 
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Figure 1. Map of the SEAMAP groundfish study area showing the membership 
of the stations to the five groups resulting from a synthesis of 
the community analyses of the spring 1982 and spring 1983 SEAMAP 
groundfish surveys. 


community composition revealed in the pattern analyses of these data, which 
are summarized and discussed below. 


The integration and synthesis of the results from the pattern analyses 
of the 1982 and 1983 SEAMAP data, which are discussed in detail in Sections 
2.5.1 and 2.5.2, respectively, yielded five sample or station groups 
(habitats) and eight taxa groups (communities). Figure 1 depicts the 
geographical distribution of the five station groups (habitats) across the 
study area during 1982 and 1983, while summary statistics for each are 
presented in Table 1. The eight taxa groups are presented in Table 2, 
and the distributions of these taxa groups across the five station groups 
are presented in Table 3. 


The five station groups included one widespread shallow water group 
(Group 1), two intermediate depth groups located east of the delta (Groups 
2 and 4), ome group encompassing stations at all but the shallowest depths 
west of the delta (Group 3), and one middepth to deep water group located 
east of the delta. 


Sample Group 1 encompassed the shallow water, low salinity habitat 
located near the confluence of Mississippi Sound and Mobile Bay, and near 
the Mississippi River Delta (Figure 1 and Table 1). It included all of 
the very shallow water stations (less than 9 gw depth) located both east and 
west of the Mississippi River outfall. This was the only one of the five 
groups found on both sides of the Mississippi River delta. The samples 
from this habitat were characterized by lowest means for total number of 
taxa and all community parameters (Table 1). However, mean numbers of 
individuals were intermediate among the five groups. 


A habitat characterized by high salinity waters overlying suddy 
sediments in the central portion of the study area east of the Mississippi 
River Delta was represented by Sample Group 2. Stations in Group 2 were 
generally intermediate in depth, but the range was large (Table 1). They 
were generally located offshore of those in Group 1 and inshore of those 
in Group 5 (Figure 1). Group 2 stations had the second highest mean number 
of individuals and the highest mean number of taxa (Table 1). They also 
had the highest means for diversity and evenness, tut these means were only 
marginally higher than those of Group 5. 


Sample Group 3 encompassed a somewhat similar habitat west of the 
Mississippi River Delta. However, with the exception of the very shallow 
depths (less than 9 m (meters)), Group 3 stations were distributed across 
the entire extent of the SEAMAP study area (out to 90 mw) west of the 
Mississippi River outfall. Station Groups 1 and 3 were the only ones 
represented west of the Mississippi River delta, and no station in Group 
3 was found east of the delta (Figure 1). Therefore, many of the 
taxa characteristic of Group 3 showed similarly restricted geographical 
distributions. The fact that Group 3 stations included some out to 90 
m depths may indicate that finer textured sediments may extend to deeper 
waters west of the outfall (as compared to those east of the delta). 
Samples from Group 3 stations had the highest mear number of individuals, 
and, next to the samples in Group 1, the lowest taxa richness (Table 1). 
Evenness and diversity were very similar to those of Groups 2, 4, and 5. 


Sample Groups 4 and 5 more or less delineated middepth and deep water 
habitats, respectively, located mainly in the eastern portion of the study 


Table 1. Summary statistics of enviromental and community parameters for 
five station groups identified from a synthesis of analyses of 
samples collected in and around the Tuscaloosa Trend study area 
during the spring 1982 and 1983 SEAMAP groundfish surveys. 


Stanéarc 
Paremeter Meas Devistios Aicios ui 
GROUPs 1 ⸗ 
Depts (a) 6.88) 3.534 2.000 16.000 
Bottes Dissolves Oxygen (ppe) 5.587 1.573 1.400 8.900 
Bottom Salinity (ppt) 3.73 6.4% $.300 35.500 
Bottes Temperature (oC) 27.500 2.821 21.500 31.700 
Tetal Taxes 9.621 6.604 1.000 26.000 
Total Coust 510.16 641.161 1.000 &611.000 
Diversity (J°) 6.912 0.651 0.000 2.332 
Bveaness (i') 0.505 0.27 6.076 1.000 
Richoess (dD) 1,700 0.98 0.000 8.8 
GBOU Ps 2 
Depts (is) 22.69 9.683 9.000 60 .000 
Bottes Dissolved Oxyges (pga) 8.68) 1.12 2.700 7.900 
Bottom Salicity (ppt) 3.821 1.370 31.000 38.000 
Bottom Temperature (oC) 22.255 2.345 18.810 Z7 .800 
Tetal Taxes 25.807 6.985 $.000 &0.000 
Tetal Coust 7 .$12 1092.215 &7 000 $845 .000 
Diversity (J') 1.980 6.956 0.8679 2.845 
Bvesness (t') 0.626 0.142 0.293 0.916 
Richness (dD) 3.602 0.%! 1.022 5.960 
GROU Ps 3 
Depts ‘s) 42.750 18.788 10.000  .000 
Bottom Disselvec Oxygen (ppa) 5.053 1.239 1.800 7.800 
Bottom Salinity (ppt) 38.912 0.620 33.000 37.728 
Bottom Teeperature (oC) 20.700 2.176 16.660 25.600 
Total Taze 19.8692 6.*63 1.000 33.000 
Total Coust 12738.811 1864 ,324 3.000 8673.000 
Diversity ‘J') 1.822 0.548 0.000 2.699 
Bveacess (k') 0.627 0.117 0.373 0.808 
Riceasss (D) 2.041 0.982 0.000 5.059 
GROUPs4 
Depie (a) 22.266 6.948 9.000 82.000 
Bottom Dissolved Oxygen (ppe) 6.808 1,530 &. 800 9.300 
Bottem Salinity (ppt) 35.35! 0.721 33.006 77.000 
Bottos Tesperature (oC) 22.040 1.336 20.580 25.69 
Total Texze 18.276 7.309 7.000 30.006 
Tetal Count 800.0148 533.186 21.000 2085 .000 
Diversity (J*) 1.7% 0.533 0.551 2.729 
Eveaness (H') 0.645 0.166 0.19 0.884 
Ricbaess (Dd) 3.218 1.046 1.255 5.059 
CROUPS 
Depts (a) 69.667 17.409 22.000 90 .000 
Bottom Dissolved Oxygen (ppe) 6.$82 1.516 4.500 9.200 
Bottom Salicity ‘ppr) 36.082 0.579 35.000 38.000 
Bottom Teeperature (oC) 20.392 1,066 17.610 2 .C00 
Tetel Tease 20.71¢ 9.179 #.600 #¢ .000 
Tota, Coust 2t? .262 215.299 §.000 1005 .000 
Diversity (/') 1.93) 0.569 0.723 3.02 
fveoness (H') 0.66! 0.166 0.2% 0.%" 
Bichases (dD) 3.720 1,067 1.664 7.616 
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Table 2. Eight taxa groups resulting from a synthesis of community 
analyses of samples collected in and around the Tuscaloosa 
Trend study area during the spring 1982 and 1983 SEAMAP ground- 
fish surveys. 
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Table 3. A coincidence table displaying the relationship of the eight taxa groups to the five station 
groups resulting from a synthesis of community analyses of samples collected in and around 
the Tuscaloosa Trend study are during the spring 1982 and 1983 SEAMAP groundfish surveys. 


STATION GROUPS 


Group 1 Group 2 Group 3 Group § Group 5 
Muddy sedisents Muddy sedisents Near shore Off shore 
Low salinity east of delta west of delta high sselinity high salinity 
Muddy sedisents of fshore of {shore sandy sedisents sandy sedisents 
TAZA GROUPS 
Group 1 Pr 
— 
Group 2 P P P 
Group 3 4 , 
Group § P 
Group 5 ? 
Group 6 8 3 P P 
Group 7 P 
Group 8 P 


P = PRIMARY ASSOCIATION 


S = SECONDARY ASSOCIATION 4 * 
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area, end characterized by high salinity waters overlying sandy sediments 
(Figure 1 and Table 1). The Group 5 stations extended across the deepest 
portions of the SEAMAP study area east of the delta (Figure 1). lying 
offshore of stations in both Group 2 (central region at siddepths) and 
Group 4 (eastern region at middepths). Group 4 stations were guch gore 
restricted to the eastern portion of the study area. The distribution 
of Group 5 stations (Figure 1) may be another indication that coarser 
textured sediments extend to greater depths east of the Mississippi River 
delta. Based on total numbers of taxa and community parameters (Table 1) 
there was little difference in Group 4 and Group 5 samples. Means for 
all these parameters were marginally higher for Group 5, which had the 
lowest mean oumber of individuals of any of the five groups. Compared to 
those in Group 2, which encompassed a somewhat similar depth range further 
east, the Group 5 samples yielded lower values for numbers of individuals, 
numbers of taxa, diversity and richness (Table 1). Going west to east 
offshore (Groups 2-5), there was a consistent increase in mean numbers of 
individuals. 


The eight taxa groups identified in the SEAMAP data (Table 2) showed 
very well defined distributions across the five stations groups (Table 3). 
As is evident in Table 3, the two offshore station groups located on suddy 
sediments in the western and central regions of the study area (Groups 2 
and 3), were each characterized by five taxa groups, while the two offshore 
station grovps, located gsainly in the eastern and central portions of the 
study area overlying sandy sediments (Groups 4 and 5), and the inshore 
station group (Group 1) were each characterized by only two taxa groups. 


Taxa Group 1 included those taza most characteristic of, and 
generally restricted to, the shallow water, low salinity habitat during 
the spring represented by Sample Group 1. Anchoa mitchilli. Arius 
felis. Micropogonias updulatus. and Polydactylus octonemus were among the 
taxa most representative of this group. Several of these taxa (e.g., 
Anchoa mitchilii) are more or less restricted to estuaries, while several 
others (e.g.. Micropogonias undulatus) are estuarine dependent, and migrate 
offshore later in the summer. Along with the taxa in Taxa Group 2 (Table 
2), they characterized estuarine and very shallow offshore waters during 
the SEAMAP spring cruises (Table 3). 


The taxa in Group 2 were also well represented in the shallow water, 
low salinity habitat of Sample Group 1, but were also prominent in the 
habitat characterized by high salinity waters overlying suddy sediments 
(Sample Groups 2 and 3), located both east and west of the Mississippi 
River delta. Some of the taxa most characteristic of this group included 
Mapidus. Callinectes similis and Penaeus aztecus. This group included 
a number of taxa that are estuarine dependent, but migrate offshore as 
adults. Based on their distributions in the spring SEAMAP data (Table 3), 
it appears that substantial offshore stocks resained from the previous fall 
or migration from the estuaries occurred earlier in the spring (i.e.. prior 
to the SEAMAP cruises). Along with the taxa in Grouys 3 and 6, those 
in Group 2 (Table 2) were common to both Station Groups 2 (east of delta) 
and Station Group 3 (west of delta). 


The taxa in Group 3 were widespread in high salinity waters overlying 
muddy sediments both east and west of the celta (Station Groups 2 and 3 


in Figure 1). Group 3 included the only taxa that were both widespread 
over, and restricted to, these suddy bottom offshore habitats (Table 3). 


Porichthys plectrodon, Prionotus rubio. Sauilla LPIL, and Jrachypenzeus 
LPIL were among the taxa most representative of this group. 


Group 4 taxa were most characteristic of the high salinity waters 
overlying muddy sediments east of the Mississippi River Delta (Sample 
Group 2), and were gore or less restricted to this habitat (Table 3). 
Sphoeroides parvus and Portunus gibbesii were most characteristic of this 
group. Along with the taxa in Group 5, the Group 4 taza differentiated 
the communiti<c» at stations overlying muddy sediment located east and west 
of the Mississippi River delta. 


The taxa most characteristic of, and more or less restricted to, 
high salinity waters overlying suddy sediments west of the Mississippi 
River Delta comprised Group 5 (Tables 2 and 3). Some of the taxa sost 
characteristic of this group included Hoplunnis macrurus. Gunterichthys 


dongipenis and Bollmania communis. The Group 5 taxa contributed strongly 
to the differentiation of the stations in Station Group 3 from all other 


station groups identified (Table 3). 


Group 6 taxa were widespread in high salinity waters overlying suddy 
and sandy sediments (Sample Groups 2, 3, 4%, and 5). As such they 
characterized most of the study area at depths of between 10 and 90 
B®. Centropristis philadelohicus, Stenotomus caprinus, Penaeus duorarum 
and Solenocera LPIL were among the taxa most representative of this group 
(Table 2). 


The taxa in Group 7 were most characteristic of, and restricted to, 
nearshore high salinity waters overlying sandy sediments (Sample Group 
4), Along with the widely distributed taxa in Group 6, these taxa 
characterized the Station Group 4 habitat (Table 3). Some of the taxa most 
characteristic of this group included Orthopristis chrysoptera: Prionotus 
martis. Prionotus acitulus, Sicyonia brevirostris and Loligo pealeii (Table 
2). 


Taxa Group 8 included those taxa most characteristic of, and 
restricted to, offshore high salinity waters overlying sandy sediments 
(Sample Group 5). Along with the widely distributed taxa in Group 6, 
these taxa characterized the Station Group 5 habitat (Table 3). Some of 
the taxa most characteristic of this group included Synodus intermedius. 
Trachinocephalus myops, Bellator gilitaris and Syaciup papillosup (Table 
2). 


1.3.2 NMES Fishery Independent Survey Seasonal Data 


Results cf the patturn analyses conducted on the NMS Fishery 
Independent survey seasonal data for fall 1974 through summer 1975 revealed 
trends in the distributions cf finfish and shellfish taxa that were 
primarily related to geography jepth, hydrographic conditions and sediment 
composition, with seasonal trends for the most part being secondary to 
these other responses. Some taxa groups showed specific habitst responses, 
and comiributed strongly to defining station groups. For sever’ groups, 
relatively distinct seasonal changes in distributions over the study area 
were observed, indicating migration during the life histories of these 
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Figure ?. Map of the NMFS Fishery Independent groundfish survey area showing the membership of the 
Stations to the six station groups resulting from a synthesis of the community analyses 
of the fall 1974 to summer 1975 NMFS Fishery Independent groundfish survey data. 


Table 4. Summary statistics of enviromental and community parameters for 
six station groups identified froe a synthesis of analyses of 
three replicate samples collected at 154 stations in and around the 


Tuscaloosa Trend study area during the fall 1974 to summer 1975 NMFS 


; Fishery Independent groundfish surveys. 
| Stanéarc 
Parameter Mear Deviatios Moise Mazisw 
CROUP! 
Depth (fs) 10.217 5.767 3.000 29.000 
Rotten Teaperature (°F) 1.403 $.252 61.000 81.000 
Total Tax 13.108 5.2% 8.000 24.000 
Tetal Count 697.133 968 .098 67 .000 &349.000 
Diversity (J') 1.852 0.323 6.379 2.627 
Breaness (#') 0.573 0.148 0.259 0.838 
4 Richases (dD) 1.991 0.946 0.885 &.57" 
GROUP? 
Depth (fs) 7.227 1.676 3.667 11.000 
Botton Temperature (°F) 75.667 $.723 64.000 81.000 
Total Tax 10.030 8.662 2.333 17.333 
Teta, Count 835 .500 699.34! 3.667 3300 .333 
Diversity (J') 1.242 0.407 0.466 2.069 
Dreaness (8') 0.59" 0.183 0.271 0.946 
Richaess (Dd) 1.7” 0.651 0.541 2.902 
Cer} 
Depts (fs) 9.967 3.68 6.667 18.000 
Botton Teaperature (°F) 72.979 3.416 67.000 79.000 
Total Taxa 10.433 save $.333 19.667 
Total Coust 138.43) 109.867 21.333 323.667 
Diversity (J') 1.342 0.384 0.578 1.654 
Brenness (8') 6.612 0.128 0.*09 0.792 
Richoess (D) 2.100 0.600 1.802 3.400 
CROUP« 
Depts (fs) 31.882 10.7% $.333 88.900 
Rotten Teaperature (°F) 67.057 2.869 64.000 77.000 
Total Tex 11.768 5.902 3.337 19.333 
Tetal Count $59.870 277.299 219.333 1846 333 
, Diversity (J') 1.332 0.408 6.117 2.27" 
Breaness (f') 0.539 0.160 6.083 0.769 
Ricbaess (D) 1.787 0.639 o.a1e 3.326% 
GROUPS 
Depth (fe) 21.082 10.88) $.000 $0 .000 
Botton Temperature (°F) 71.913 3.26 64.333 76.000 
Teta, Tass ‘7.927 aes 8.333 25.333 
Total Coust 661.417 601.768 135.333 3426 .667 
Diversity (J') 1.834 0.380 0.8s8 2.$% 
Pveaness (Fh) 0.641 0.096 0.806 0.837 
| Pichness (dD) 2.804 0.696 1.362 &.19) 
— CRU Pb — 
Depen (fe) 25.622 7.955 12.000 a1 667 
Bottoe Temperature (°F) 71,417 2.173 68.000 74.000 
Tetal Taxa 17.676 5.249 8.667 24.667 
Tetal Coust #59 .944 $23 .555 69.667 2245 .333 
Diversity (J 1.892 0.36? 1.278 2.80" 
Den coe (8) 0.683 0.064 0.335 0.79" 
| Ricbress (D) 2.930 0.729 1.858 4.287 
ij 1] 


Table 5. Relative composition of demersal nekton taxa at Station Group 1 
stations based on the results of analysis of samples collected in 
and around the Tuscaloosa Trend study area during the fail 1974 to 


summer 1975 NMFS Fishery Independent groundfish surveys. 


Pricaotus salsonicoior 
CitBaricntays soilopierus 
Trinmectes asculstus ° 
Trecourus lLataaas 

Copmai opoda 

Polinices duplicatus 
Sicyoaia brevirostris 
Diplectrwum bdivittatus 
Opastboases ogi ious 
Brevoortia petronous 
Cosetocipterur fadoe 
Selepe setapianis 
Lepophidivs 

Aroposargus procatocephaius 
Uropaycis fler:casus 
Grtbepristis carysopters 
Para.icathys letpost igus 


forvugus gidbesii 
Rtrepus 
Parapenacus 
Bottidee 

Bucinost caus gula 
Syepourus plagiuse 


89.381 
69.768 
9 .602 
90.730 
91.339 
91.501 
91.620 
$2. 4957 
2.723 
#3 .305 
#3 . $00 
4.221 
8.788 
95.289 
% .$33 
. 82 
9.089 
% 298 


335,893 
one nw — 
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wea 
DENSITY ‘INDEX OF 
(@ / BA) 


DISPERSION 


i Table 5. Continued. 
meus COMLATIVE POOLED man 

TAZON tue PERCENT PERCENT PERCENT riko. OF CURLATIVE DENSITY <IMDEX OF 

‘ COMPOSITION COMPOSITION COMPOSITION OCCURRENCE <sBUNDANCE (6 / HA) DISPERSIO* 
Lepophicius brevibarce 0.017 99.175 #.9049 0.017 10749. 0.2% 18.33 
Steiagacdosria argentes 0.007 99.182 6.070 0.017 107261. Sed 15.40 
Peprilus paru 0.037 99.219 0.020 0.042 107262. 0.25 4.77 
Bolotaurcices 0.004 99.2233 6.020 0.008 107303. 0.25 21.60 
Bagre aarious 0.037 99.260 0.018 0.050 107322. 0.22 8.36 
OpBidios welsni 0.86 99.311 0.017 6.082 297 940. 0.21 8.76 
Malioutiebtays sculestus 0.042 99.352 0.017 0.050 1073958. 9.21 4.78 
Lelliguscule 6.018 99.371 0.016 0.025 107375. %.20 11.78 
Cailomycterus scboepfi 0.036 99.4807 0.015 0.050 107391. 0.19 3.9 
Squille empuse 0.029 99.436 6.015 0.025 107807. 0.19 5.79 
Lelige pealeii 0.036 99.873 0.014 0.050 107422. 0.18 3.57 
Reirdiells oBrysura 6.017 99.89 6.018 0.025 107437. 0.18 6.66 
palistes capriscus 0.004 99.46 6.011 6.017 107849. 0.18 10.15 
Miisoptere coassus @.942 99.557 0.010 0.050 107860. 0.13 2.57 
Lidiaia emarginsts 9.919 99.567 6.010 6.033 107871. 6.13 7.$2 
Garcins oresiliessis 0.017 99.588 0.009 0.050 107861. 0.12 3.4 
AptbDosoa 0.018 99.602 0.009 0.017 107891. 0.12 5.76 
Cares: fusus 0.011 99.614 0.008 0.025 107500. 0.11 3.85 
Sicyoaia dorsalis 0.016 99.630 0.007 0.025 107506. 0.09 2.% 
Pegonias carcnis 0.016 99.645 0.007 0.033 107515. 0.08 2.10 
Paguricse 0.020 99.665 0.006 0.017 107521. 0.07 2.97 
Grotula vartets 6.007 99.672 0.006 0.006 107S27. 0.07 6.00 
Secnberenerus escul atus 0.011 99.683 0.006 0.025 107533. 0.07 2.30 
Pricactus oparyas 0.004 99.607 0.006 0.008 107539. 0.07 6.90 
Diplectrus radiaie 0.008 99.691 0.006 0.008 107545. 0.97 6.00 
Gor go acces phal us 0.016 99.707 0.006 0.006 107551. 0.07 6.00 
Gobdicaesilius baste*us 0.001 99.708 0.005 0.008 107556 . 0.06 5.00 
CitBaricatays esacrops 0.012 99.720 0.005 0.017 107S6'. 0.06 3.39 
Aacylopeettsa quadrocei lata 0.009 99.729 0.005 0.006 107566. 0.06 $.00 
Ogeoceppaius 0.003 99.732 0.005 0.008 107571. 0.06 5.00 
Caraaz bippos 0.008 99.740 0.004 0.017 107576. 0.06 3.39 
Congrins flava 0.005 99.785 0.0048 0.008 10780. 0.05 4.00 
Seorpaens caicarats 0.025 99.770 0.004 0.025 1075684. 0.05 1.46 
Mopluaais 0.005 99.775 0.004 6.006 107568. 6.05 &.00 
Caleppe suicats 0.007 99.782 0.004 6.008 107592. 0.05 8.00 
Prioaetus se‘!tulus 6.02 99.608 0.004 0.008 10759 0.05 &.30 
Gyesure gicrure 0.001 99.809 0.008 0.008 107600 0.05 8.30 
Etirupeus teres 0.006 99.815 0.003 0.017 107603. 0.04 1.06 
Spayreesea guscbancec 0.012 99.626 0.003 0.017 107606 0.08 1.66 
Syecius 0.088 99.871 6.003 6.017 107609. 0.08 1.66 
Bollasnania 0.002 99.873 0.003 0.008 107612. 0.04 3.90 
Oval ipes 0.005 99.676 6.003 0.008 107615. 0.0« 3.00 
anteasariuse redicsus 0.010 99.887 0.003 0.017 107618. 0.98 1.66 
Scisemops oceilata 0.007 99.8% 0.003 0.017 10762*. 0.08 1.66 
RRizopricesces terrsesovee 0.015 99.910 0.003 0.025 107628. 9.048 0.98 
Lidiais 0.0086 99.918 6.003 0.008 107627 0.04 3.00 
Etrepus sicros’ cpus 0.008 99.923 0.002 0.008 107629. 0.02 2.90 
Dasyatis sayi 0.005 99. 927 0.002 0.008 10763). 0.92 2.00 
Spnyras tiburo 0.003 99.930 0.002 0.008 107633. 0.02 2.30 
Bueyoor 0.009 99.939 0.002 0.017 107635. 0.02 6.99 
Rebinoides 0.007 99. 946 0.002 0.006 107637. 0.02 2.06 
Syecius guste:i 0.008 99.9%! 9.002 0.008 107639. 0.92 2.00 
Op ica thus 0.005 99. 956 0.062 0.017 107641. 0.02 0.99 
Dasyetus apericans 0.006 99. 862 0.002 0.017 107643. 0.02 0.99 
Mugil curess 0.003 99. 965 0.00' 0.008 107644. 0.01 1.00 
Ogeocephalus parvus 0.003 99.968 0.09° 0.008 107645. 0.01 1.06 
Decapterus punctatus 0.007 99.975 0.041 0.008 107646. 0.0" 1.60 
Congricse 0.000 9¢.975 0.001 0.008 107647. 0.07 1.90 
Dasyetis sadins 0.001 99.976 6.001 0.008 107648. a. 1.00 
Ma jicae 0.005 99.981 0.001 0.008 107649. 6.01 1.00 
Raje texans 0.002 99.983 0.001 0.008 107650. 0.91 1.00 
Mpaacantaus hispicus 0.005 99.968 0.001 0.008 10765". 0.01 1.00 ' 
Raje egianteria 0.001 99.989 0.001 0.008 107652. 0.01 1.90 
Laveoaiiase 0.005 99.993 0.001 0.008 107653. 0.01 1.00 
TrecBipotus carclious 0.000 99.993 0.001 6.008 107654. 0.01 1.00 
Opbicios bolpreca: 0.002 99.9% 0.001 0.008 107655. C.91 1.00 
Callinectes 0.065 100.000 0.00: 0.008 107656 . 0.01 1.00 

A Ope: urcices 0.000 100 .000 0.000 0.008 107656. 0.00 eeeee 

—X SAMPLI Sup@ul. SAMPLES = 120 TOTAL TAMA = 136 TOTAL DEFSTTY « 1264.96 


Table 6. Relative composition of demersal nekton taxa at Station Group 2 
stations based on the results of amalysis of samples collected in 
and around the Tuscaloosa Trend study ⸗rea during the fall 1974 to 
summer 1975 NMFS Fishery Independent groundfish surveys. 


oY | CROLATIVE POOLED ME 
Tamas tue PEsCEyT PERCEyT Peace ram. OF COULATIVE OENSITI INDEX CF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE <sBUMDAECF (@/ HA) DLSPERSION 
ierepegpaias undulatus 9.686 9.086 19.720 0.379 5666. 121.09 967.86 
Seless setapianis 2.028 11.915 14,817 0.136 9612. 66.53 8113.61 
Cyusecion aotaus 1.789 13.704 18.160 0.182 13662. 6.9% 3741.29 
Arius felis 233.038 38.742 13.715 0.668 17628. 4.22 157.86 
iaidia 6.839 95.180 $,0a8 0.162 1939. 33.% 314.99 
Qileresesmerus emrysurus 9.949 95.129 8.338 0.530 20637. .64 93.17 
Apenen hepeetus 4.65 59.968 4.299 0.333 21670. 2.34 181.98 
dstrepec tes 2.634 62.616 3.316 0.085 22623. 20.36 867.47 
Astercices 5.918 68.532 2.519 0.227 2547. 15. 227 .50 
Mareagils jaguans 1.8630 70.362 1.128 0.288 mero 6.90 70.19 
Peaneus esteous 1.735 72.117 1.079 0.3648 28160. 6.62 32.88 
Cyasesicoa arenarius 0.501 72.616 1.058 0.212 24h. 6.49 134,34 
Leligo 1.668 78.305 1.033 0.182 28761. 6.34 &4.33 
Meeticirrams emer icams 0.889 75.194 0.978 0.227 2062 6.00 $2.08 
apebos aitemilli 1.063 76.217 0. B0 0.061 25335 5.83 128.71 
Squills 1.264 77.861 0.912 0.121 3597. 5.60 67.85 
Opistacesas ogiiam 2.961 60.842 0.751 0.288 25613 8.61 38.35 
Birepuse ercesotus 0.666 61.108 0.703 0.227 26015. 8.32 34.485 
Letcetamus xastaurus 0.658 61.762 0.661 0.212 . 8.06 35.90 
Leiliguseuls 1.768 63.526 0.578 0.197 #370. 3.52 16.67 
de os pode 0.782 64.266 0.5% 0.061 ° 3.35 85.35 
Pr leastus 0.5% 62.868 0.5% 0.061 m6e. 3.35 60.40 
Lagoden rrepooices 0.617 3.881 0.870 0.091 6619. 2.08 89.12 
Lelliguseuis orevis 0.771 6.252 0.4838 0.136 98s. 2.69 26.39 
0.381 06.633 0.831 0.076 77069. 2.65 57.62 
Apcace 0.886 67.090 0.411 0.061 27167. 2.52 38.84 
Arepesargus probatocepsalus 2.1277 69.217 0.379 0.182 272%. 2.33 17.56 
Prieastus rubic 1.161 © .398 0.313 0.2277 27306. 1.92 11.30 
Peprilus gurti 0.366 9.764 0.299 0.182 27872 1.84 186.77 
Penseus setiferus 0.196 9.920 0.275 0.106 27$51. 1.69 19.29 
Deespterus pusctatus 0.26 91.218 0.268 0.076 2762” 1.62 43.16 
Reaills quilieri o. m 91.791 0.264 0.091 277703. 1.62 17.32 
Treeay peas eus 0.29 $2.064 0.250 0.106 ° 1,54 1§.34 
Leligo pealeii 0.208 92.369 0.177 0.091 z7626 1,09 1§.06 
Lutjegus campechan.s 0.943 2.913 0.164 0.085 27673. i .00 22.03 
0.058 92.971 0.160 0.015 27919. 0.98 8.90 
Callinectes sepicus 0.688 @ .654 0.186 0.227 279% 1. 9.9 8.08 
Diplectrum o.vittetus 0.175 @ .629 0.139 0.121 2000) 0.85 10.81 
Ctrepus 0.110 8.99 0.136 0.045 20040. 0.83 19.68 
Syaecus foetess 0.175 8.355 0.136 0.152 26116. 0.83 7.97 
Peiydactylus coteseaus 0.228 9.583 0.116 6.030 26152 0.73 16.80 
Squille empuse 0.215 4.798 0.115 0.06! 26165. 0.70 12.62 
Aurelia 0.316 .116 0.108 0.015 26215 0.64 30.00 
Syecius pepillceus 0.081 6.197 0.094 0.166 26242 0.58 $5.56 
0.206 00a 0.094 0.091 26269 0.58 7.75 
Salistes capriscus 0.873 %.877 0.098 0.085 262%. 0.58 23.16 
Penseus éucrarus 0.076 8 .AS 0.087 0.076 26321. 0.53 8.15 
Sonyreens guecbascno 0.087 6.042 0.083 0.061 26345. 0.51 7.33 
Garcine oresiliensis 0.998 6.138 0.077 0.106 26367 0,47 4.16 
Stesotamus caprisus 0.076 6.214 0.077 0.061 263489 0.47 7.14 
Priogetus tribulus 6.078 %.293 0.073 0.106 26410 0.45 4.56 
Spmoerciées parvus 0.1°8 6.411 9.973 0.106 26831 0.45 3.88 
Callinectes sisilis 0.082 6.83 0.063 0.091 28449 9.38 4.24 
Ceatropristis poiledelpbicus 0.322 %.815 0.063 0.091 26467. 0.38 2.24 
Lut jaque synagris 0.064 % .879 0.059 0.085 26068. 0.36 13.30 
Bucisostapus guia 0.0% 6.974 0.056 0.091 28500 0.34 3.36 
Seensereporus caval la 0.039 97.018 0.0$2 0.030 20515. 0.32 6.23 
Cailemyeterus seboepfi 0.070 9” .063 0.052 0.091 20530. 0.32 2.% 
Syecium guateri 6.030 97.113 0.082 9.030 265486 0.32 6.22 
Portuaus gidbesii 0.073 97.186 0.089 0.076 26559. 9.30 £15 
os 0.093 97.278 0.085 0.085 20572. 0.26 §.19 
Pareiicataye letaostigna 0.061 97.339 0.082 0.076 20564 0.26 4.55 
Reaills 0.0863 97.4822 0.038 0.cas 26% 0.23 7.49 
Syepourus plagiuas 0.088 97 . 866 0.031 0.076 20604 0.19 2.22 
0.089 97.515 0.¢3' 0.015 26513. 0.19 9.00 
Rhisopricacces terreenovee 0.045 97 .600 6.031 0.091 20622 0.19 1.55 
Pricectus salsonicoior 0.223 97.623 0.03" 0.06! 26631 0.19 3.26 
Rhicoptera donasus 1.59 99.416 0.928 9.091 28636 0.15 1.20 
Calappe 0.009 99.4825 0.C28 0.015 26545. 0.15 7.00 
Learious fasciatus 0.934 99.459 0.026 0.0°S 26652. 0.15 7.00 
Cithericatays spilepterus 0.027 99. 466 9.021 f-9es 2065¢. 9.13 2.28 
1 “s 4 
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Table 6. Continued. 


TOTAL 


⸗ 
4 
F 
E 
3 


a_i COMULATIVE POOLED amas 

Talon Sag PERCENT PERCENT FReQ. OF CUMULATIVE DENSITY ‘IBDEI OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE <4ABUMDANCE (¢/ HA) DLISPERSIO} 

Carenz fusus 0.029 99.515 6.021 0.061 20664. 0.13 1.94 
Q@thopristis carysopters 0.033 99.548 0.021 0.030 20670. 0.13 4.3) 
Dasyetus americana 0.019 99.567 0.021 0.045 20676. 0.13 2.28 
Sardinelia eurita 0.057 99.628 0.021 6.030 26662. 0.13 2. 
Maisocdetoe lestiginosus 0.019 99.643 0.021 0.061 20686 6.13 1.94 
Botbicae 0.015 99.658 0.017 6.015 206 93. 0.11 §.00 
Pertupus spinicarpus 0.010 99.668 0.010 0.015 286 % 0.06 3.00 
Strupews teres 0.013 99.681 0.010 0.015 206 99. 0.06 3.90 
Opmidiicse 6.006 99.689 0.010 0.015 26702. 0.06 3.00 
; Mpasesstbus bispicus 0.007 99.6% 6.010 0.015 26705. 0.06 3.00 
Ralieutiantays sculestus 0.015 99.711 0.010 0.015 26708. 0.06 3.00 
Calappy, suicatsa 0.008 99.719 0.010 6.015 26711. 0.06 3.00 
Senoercices 0.007 99.7% 0.010 0.015 26714. 0.06 3.00 
Perientsys porosissigus 0.019 99.745 0.007 0.030 267 16. 0.08 0.98 
Mugil ceppalus 0.018 99.759 0.007 0.030 26718. 0.04 0.96 
Pricsetus roseus 0.010 99.769 0.007 0.015 26720. 0.04 2.00 
Calappe flammes 0.005 99.778 0.007 0.015 26722. 0.04 2.00 
Callisectes 0.022 99.7% 0.007 0.015 26724. 0.08 2.90 
Citharicatays ssecrops 0.002 99.798 0.003 0.015 26725. 0.02 1.00 
0.005 99.803 0.003 0.015 26726. 0.02 1.00 

Cyelopeetta eBittesdeai 0.016 99.819 0.003 0.015 26727. 0.02 1.00 
Bagre earinous 0.007 99.826 0.003 0.015 26726. 0.02 1.00 
Lagpcophalus leevigstus 0.015 99.641 0.003 0.015 26729. 0.02 1.00 
deantboetrecion quaedricernis 0.010 99.851 0.003 0.015 28730. 0.02 1.00 
Sicyoaia orevirestris 0.002 99.054 0.003 0.015 26731. 0.92 1.00 
astenmarius radiosus 0.005 99.059 0.003 6.015 26732. 0.02 1.00 
Cusetedipterus faber 0.009 99.868 0.003 0.030 26733. 0.02 1.00 
Mycteroperca pBenax 0.015 99.8683 0.003 0.015 26734. 0.02 1.00 
Raja eglasteris 0.005 99.886 0.003 0.015 26735. 0.02 1.90 
Pemstemus saltatriz 0.008 99.892 0.003 0.015 26736. 0.02 1.00 
Carcaartious saculipianis 0.069 99. 961 0.003 0.015 26737. 0.02 1.00 
Rectyceatros eaaaoua 0.005 99. 967 0.003 0.015 26736. 0.02 1.00 
Ogeccepnaius assutus 0.009 99.975 0.003 0.015 26739 0.02 1.00 
earesis 0.002 99.977 0.003 0.015 20740. 0.02 1.90 

Repensis asucrates 0.008 99.985 0.003 0.015 26741. 0.02 1. oo 
Dipiectrua foraceus 0.011 99.9% 0.903 6.015 26782 0.02 *.00 
Ma jidae 0.005 100.600 0.003 0.015 26783. 0.02 1.00 
0.000 100.9000 0.000 0.085 26743. 0.00 eeece 

| Pertuaus spicinasus 0.000 100.000 0.000 0.015 26733. 0.00 —*8* 
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a EZ ae 
pound, 
boas 
3% 


Table 7. Relative composition of demersal nekton taxa at Station Group 3 f 
stations based on the results of analysis of samples collected in 
and around the Tuscaloosa Trend study area during the fall 1974 to 
summer 1975 NMFS Fishery Independent groundfish surveys. J 

reas COOLATIVE ap Ga 
TArOS tue Pascest PERCENT PERCENT ram. OF COMLATIVE DEBSITI <IBDEI OF 
COMPOSITION COMPOSITION COMPOSITION GCCURRENCE ABUNDANCE 6(¢ / GA) DISPERSION 
Caleresesserus caryeurus 15.200 15.200 17.457 0.567 2%. 34.07 128.71 
Stesotamus caprigus $.128 20.33 13.629 0.300 1291. 2% .60 426.35 
apebes bepeetus 3.744 24.067 11.052 0.167 1750. 21.57 309.58 
Leligs pealeii 6.569 32.635 7.272 0.267 2052. 14.19 66.21 
Leligo 8.163 %.798 6.26 0.200 ZB. 12.17 %.16 
Seypaosca 5.191 a1.989 6.212 0.067 Be. 12.13 219.83 
Arius felis 8.868 4.4878 8.093 0.433 2739. 7.99 28.46 
Decapoda 3.192 89.670 3.668 0.067 2692. 7.19 2.t8 
Syeeiue pepilloen 7.666 57.335 3.299 6.667 3029. 6.48 7.52 
Garengula jaguane 1.722 $9.057 3.227 6.200 3163. 6.30 90.86 
Syestus footens 8.876 63.533 3.034 0.767 3269. 5.92 10.70 
Lelligmouls 2.608 6.141 2.649 0.167 3399. 5. 64.43 
ayope 2.227 686.368 1.397 0.133 3457. 2.73 %.15 
Aeobos 1.33 69.682 1.397 0.100 3515. 2.73 18.58 
deteroides 1.960 71.651 1.228 0.133 3566. 2.4% 19.03 
Lelligusculs orevis 1.070 72.721 1.108 0.200 3612. 2.16 21.58 
Btrepus crossotus 1.0$2 73.773 0.915 0.806 3650 1.79 &.73 
Opaiureices 8.201 77.978 0.891 0.067 3687. 1.78 21.90 
Diplectrum bivittatus 1.307 79.261 6.819 0.267 3721. 1.60 8.81 
0.5% 79.8627 0.722 0.033 3751. 1.81 30.00 
Calliasetes sapicus 2.077 61.905 0.608 0.800 378. 1.36 2.32 
Treeburus lataesi 0. 444 62.349 0.530 0.133 3002. 1.03 7.24 
Peaseus astecus 0.380 62.926 0.462 0.133 3622. 0.9 8.93 
Prieastus rutioc 0.316 63.285 0.433 0.233 3680 0.85 3.06 
. Pepriluse curti 0.859 63.703 0.433 0.133 3058. 0.85 7,54 
Calappe 1.870 8. 574 0.409 6.133 3675. 0.80 6.05 
Sphoerciédes parvus 0.816 8. 909 0.361 0.167 3690. 0.70 3.28 
Mieropogonias usdulatus 0.160 6.169 0.361 0.167 3905. 0.70 4.93 
Mellitidse 0.666 6.837 0.337 0.067 3919. 0.66 9. 12 
Tricaiurus lepturus 0.143 %.980 0.313 0.033 3932. 0.61 13.00 
Privestus triduius 0.301 67.262 0.265 0.133 3943. 0.52 3.66 
Seessercnorus csvails 0.066 67.346 0.281 39.033 3953. 0.87 10.00 
Aluterus sepoepfi 6.358 67.706 0.241 0.133 3963. 0.47 3.38 
Semyreens guscaancso 0.155 67.061 0.241 6.100 3973. 0.47 aa) 
Dipiectrup radiaic 0.809 68.271 0.193 0.133 3961. 0.38 3.34 
Misopriocacces terreesovse 0.136 68.206 0.169 0.100 3968. 0.33 2.57 
Sardioslle aurite 0.104 68.510 0.169 0.067 3965. 0.33 5.2 
Opistacases ogiias 0.097 68.607 0.169 0.100 8002. 0.33 2.86 
Port usus 0.175 66.762 0.169 0.067 8009. 0.33 5.2 
Cestropristis pBileselpaicus 0.157 68.939 0.169 0.067 0016. 0.33 5.0 
qgula 1.281 @.181 0.169 0.100 oa. 0.33 2.86 
Cyaeecios arenarius 0.183 © .364 0.184 0.067 8029. 0.28 4.28 
Pertuaus gi beesii 0.282 9 .606 0.144 0.067 8035 0.26 4.26 
Cusetodipterus faper 0.080 9.646 0.184 0.033 00a). 0.26 6.00 > 
Squilla 0.227 © .872 0.120 0.190 00%. 0.23 2.10 
Dipiectrum formceue 0.605 91.877 0.120 0.133 80S!. 0.23 1.28 
Prieacotus scitulus 0.115 91.592 0.120 6.100 2056. 0.23 2.10 
Lut jegus caspecnanus 0.213 91.805 0.120 0.100 8061. 0.23 1.69 
Pricgctus saisoaicoior 0.109 91.914 0.120 0.100 0066. 0.23 1.69 
Sphoercices 0.0% 92.010 0.0% 0.067 8070 0.19 1.93 
Citaericatays spilopterus 0.603 92.614 0.0% 6.133 ao7s 0.19 9.99 
évorarus 0.062 2.6% 0.0% 0.067 ao76. 0.19 2.45 
Selene setapinais 0.053 2.788 0.0% 0.033 6062 0.19 #00 
Aurelia 0.817 8.165 0.072 0.033 aos. 0.14 3.60 
Carenz fusus 0.101 3.265 0.072 0.067 aobe. 0.14 1.62 
Citparicathys eacrops 0.898 93.759 0.072 0.067 “091. 0.14 *.62 
Sphyrna tiburo 0.135 3.6% 0.072 0.067 8094. 0.14 1.62 
Paralicatays letbostigna 0.226 .120 0.072 0.100 8097. o.14 0.93 
Pectupus spiniaaous 0.056 176 0.072 0.100 8100. 0.14 0.93 
Seazome lewiai 0.933 9.209 0.072 0.033 8103. 0.14 3.09 
Bepeneis aaucrates 0.06! 8.270 0.072 0.067 8106. o. 1.62 
Ovalipes guadul peasis 0.069 94.380 0.072 0.067 8109. 0.'4 1.62 
Callisectes similis 0.178 94.514 0.072 0.100 0112. 0.148 0.93 
Citparientays corsutus 0.278 94.792 0.088 0.033 ayia, 0.09 2.00 
Luidia 0.333 %.125 0.048 0.067 0116. 2.09 2.00 
Warcipe brasiliensis 0.050 8.175 0.048 6.067 016. ¢.09 0.97 
Aacy.opeette quadroceilats 0.086 %.221 0.048 0.067 #120. 0.03 0.97 
Persepbons aquiliocasris 0.039 % .260 0.088 0.033 #122. 0.09 2.30 
Ex.rv@eus teres 0.011 %.271 0.088 0.033 ai2s. 0.09 2.30 
Aeroaaa éorealiis 0.961 % .332 0.048 0.033 e120. 0.09 2.00 
Ovalapes 0.011 6.3483 0.008 0.067 e128. C.09 2.20 
Pr icactus 0.075 416 0.086 0.033 8130. 0.09 2.90 
16 i A 6 i 


Table 7. Continued. 
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Table 8. Relative composition of demersal 
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Peprilus burt: 


Brotule 

Uropaycis floridapus 
Raginoiges iouisianensis 
Etrupeus teres 


Pristipemoi¢es aquilonaris 
Pepriius paru 

Aatenmarius redciceus 
GyanacBirus texee 

Congr ins 

Reailie mulieri 

Syneeus 


mekton taxa at Station Group 4 
Stations based on the results of analysis of samples collected in 
and around the Tuscaloosa Trend study area during the fall 1974 to 
summer 1975 NMFS Fishery Independent groundfish surveys. 


Paacer rae. OF CUMULATIVE DEBSITI IBDEI OF 


) 
AS 


2908:. 
34210. 
39104. 


(@/ &) 


383.22 
67.59 
64.49 
89.19 
%.69 
32.86 
21.29 
4.71 
12.81 
11.57 
11.16 


372.61 
363.69 
955.87 
107 .50 
$7.78 


Table 8. Continuec. 


mau CROLATIVE POOLED Lov) 
Tams sag Pesce? PeacEyT PERCEN rae. OF CUMULATIVE DENSITY IxDEI OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE (¢ / BA) DISPERSION 

Qilercecesorus cary surus 0.008 9.677 0.013 0.019 $9062. 0.11 3.% 
Bollaeasis communis 0.020 99.6% 0.012 0.037 59869. 6.09 2.10 
Sicyonis orevirostris 0.081 99.738 0.012 0.009 $9876. 0.09 7.00 
Astercices 0.007 99.785 0.012 0.009 $9683. 0.09 7.00 
Sppcercisces 0.010 99.755 0.010 0.019 $9889. 0.08 2.97 
Port umus 0.010 99.765 0.008 0.009 5964. 0.07 5.00 
Syepeurvs <i epeciams 0.017 99.781 0.008 0.009 $9099. 0.07 5.00 
Syapeurus 0.009 99.79 0.008 0.009 $9906. 0.07 5.00 
Qucisestemus guia 0.007 99.798 0.007 0.009 59906 0.05 8.00 
Lelliguseuis brevis 0.007 99.605 6.007 0.009 59912. 0.05 8.00 
Squille eppuse 6.008 99.614 0.007 0.009 5996. 0.05 4.00 
Lagpecghaius leevigstus 6.010 99.624 0.007 0.009 $9s20. 0.95 8.00 
Seuriés wresilienasis 0.009 99.832 0.007 0.019 ose. 0.05 2.49 
Pertusus sayi 0.010 99.842 6.007 0.009 soesee. 0.05 8.00 
Conger 0.006 99.888 0.005 0.009 59%1. 0.08 3.00 
Congr ase 0.009 99.856 6.005 6.009 some 0.08 3.00 
Prieaptus roseus 0.006 99.863 0.005 9.009 $9937. 0.08 3.09 
.semoesns 0.605 99.068 0.005 0.009 5990. 9.04 3.0% 
Apebos 6.002 99.870 0.005 0.009 $9943. 0.048 3.00 
Raagis 0.022 99.892 6.005 0.009 59986. 0.04 3.00 
Gobi idase 6.063 w. 2193 6.003 0.009 some. 0.03 2.00 
Astbosos 0.007 99.902 0.003 0.009 5980 6.03 2.90 
Setastia 0.005 99.907 0.653 0.009 $9852. 9.03 2.00 
Pricastus coparyes 0.005 99.913 6.003 0.009 $9954. 0.03 #.90 
Astropectes 0.007 99.919 0.003 0.009 59956. 9.03 2.00 
Parepaadaius loagicaucsa 0.005 99.925 0.003 0.009 some. 0.03 2.90 
Toama gaice 0.608 99.933 0.003 6.009 $9960. G.03 2.00 
0.007 99.939 0.003 0.009 $9962. 0.03 2.60 

0.03 2.00 

Peaseus ¢ucorarus 0.008 99.950 0.002 0.009 $9965. 0.01 1.00 
Careaz fusus 0.005 99. 956 0.062 0.009 $9966. 0.01 1.00 
Luséia 0.003 99.98 0.002 0.009 $9967. 0.01 1.00 
Opeseus parvus 0.002 99. 960 0.002 0.009 ose. 0.01 1.00 
Calappe spriager: 0.008 99.965 0.002 6.009 $9969. 0.01 1.00 
Pricoaetus tritulus 0.003 99.967 C.002 0.009 3000. 0.01 1.00 
Pricectus saiaonicoior 0.003 99.970 0.002 0.009 $997’. 0.01 1.00 
Trigiicse 0.062 99.972 0.002 0.009 sorte. 0.01 1.00 
Syecius 0.002 99.978 0.602 0.009 59973. 0.01 1.00 
Carenarnigus faleifornis 0.001 99.975 0.002 0.009 sog7e. 0.01 1.00 
Cauleletilus cyasepes 0.003 99.979 0.002 0.009 sogrs. 0.01 1.00 
Syepourus plagiuss 0.003 99.961 0.002 0.009 $9976. 0.01 1.00 
Hepetus epoeiitious 0.002 9. 0.002 0.009 59977. 0.01 1.00 
Apebes aateaia li 0.008 99.987 0.002 0.009 sogre. 0.01 1.00 
Btropus crosscotus 6.008 99.991 0.002 0.009 59979. 0.01 1.00 
us 0.003 99.998 0.002 0.009 $9960. 0.01 1.00 
Beoeythites giilii 0.006 100.000 0.002 0.009 5998). 0.01 1,00 


SAMPLE SUv@us 1. SLs «(107 TOTAL TAMA s 118 TOTAL DENSITY « 79.80 


Caleppe 
" Lopmolatilis abameei eoaticeps 0.006 99.946 0.003 0.009 39064. 
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Table 9. Relative composition of demersal nekton taxa at Station Group 5 
Stations based on the results of amalysis of samples collected in 
and around the Tuscaloosa Trend study area during the fall 1974 to 
summer 1975 NMFS Fishery Independent groundfish surveys. 


eu COMILATIVE POOLED aus 
Tare tue PEscoyy PERCENT PERCENT rake. OF CORMILATIVE DENSITY IsDEL OF 
COMPOSITION COMPOSITION COMPOSITION GCCURRENCE ABUNDANCE €6(f / GA) DISPERSION 
MWicropogoaias upéulatus 10.862 10.862 21.903 0.6048 14328. 210.88 3169.21 
Stemetomus caprigus 17.769 26.631 16.228 0.833 2251. 175.12 355.93 
Pepriluse curti 5.416 34.049 6.676 0.890 30618. 64.14 605.00 
Treeberve lataani 6.035 0.068 8.69 0,448 33686. 95.06 292.59 
Qpaiureises 0.932 81.036 2.944 0.031 35612. 26.29 1827.36 
Prieaptus rubio 2.283 3.279 2.207 0.625 37056. 21.21 $7.83 
Leiestamus rastaurus 1,668 @4.763 2.061 0.006 36817. 19.99 1286.06 
Syeetus feetens 2.632 87.58 2.061 0.823 39765. 19.80 108.17 
Anemos bepeetus 3.229 50.624 1.977 0.2% 41056. 18.99 160.83 
Leligo 5.098 95.916 1.934 0.33 BB 18.58 25. 36 
Syesiua pepillicow 2,471 58.369 1.851 0.625 49534. 17.79 88.13 
Peaneus os tecus 3.220 61.609 1.851 0.719 7s. 17.79 85.55 
Triekiures lepturus 2.308 63.913 1.623 6.313 4m". 18.60 129.05 
Serrems etroeresebus 1.392 65.305 1.999 6.280 4683. 15.36 167.66 
Ceatrepristis pRil adel piicus 1.830 67.136 1.599 0.573 87699. 19.346 "u.2 
Cyusseios aresarius 0.661 67.797 1.576 0.417 a6931. 1S.18 428.25 
Pertupus spiaiearpus 1.078 68.871 1.367 0.167 09625 13.13 143.1 
Treeny peaseous 2.131 71.062 1.946 0.313 $e707 . 12.9% 68.68 
Lageéea raenecices 1.608 72.610 1.261 0.33 $1585. 12.51 68.62 
Caleressemerus c&rysurus 1.659 78.269 1.005 0.1% $2255. 16.483 198.12 
Mareagiis jaguass 1.298 73.967 1.064 0.198 $2%'. $6.22 117.49 
Rirepus creesotus 1.254 76.84) 1.050 0.910 53638. 10.09 $0.22 
Dipleotrwum Bivitteteus 0.65 77.676 1.003 0.186 SA2m. 9.6% 68.92 
Lerigus fasciatus 0.143 77.619 0.998 0.083 $407. 9.59 $22.41 
Balioutientays souleatus 0.606 78.705 0.985 0.292 93365. 9.08 *.67 
Laddis 1.399 @.103 0.887 0.083 56185. 4.52 309.81 
Mel litiase 0.531 0.634 6.781 0.052 $6656. 7.$1 130.9% 
dpescs 1.091 01.723 0.78 0.082 $7166 7.49 117.82 
Deespterus puactatus 0.634 @2.360 0.708 0.195 57629. 4.80 205.35 
Peaseus ducr ane 0.698 3 .0s3 0.372 0.280 $8003 $5.49 36.27 
Seerpeees calcarats 0.425 & 478 0.567 0.196 $4374. 5.45 75.15 
Caliisectes similis 1,067 Oa. 9s 0.566 0.292 Se7as, 3. 0.46 
Sieyeaia orevirestris 0.35233 6.49 0.352 0.28 $910s. $.30 76.86 
Btrvsew teres 1.520 6.989 0.534 0.219 $oess. $.13 79.323 
Squille 0.980 67.529 6.330 6.333 $9801. 5.10 22.33 
Sgeeercises parvus 0.596 68.075 0.512 0.198 60136 8.92 34.50 
Diplectrw radiaie 0.689 68.764 6.5*' 0.313 60470. 8.91 2.22 
Renincices 0.679 69.443 0.874 0.115 607 80. 4.55 $5.43 
Lutjems campeckamus 0.382 69.625 6.399 0.32 61081. 3.83 34.06 
Opistaceces ogiiaue 0.3489 @.175 0.326 0.042 61258. 3.13 128.29 
Bucizostamus guls 0.738 © .913 6.316 0.229 61862. 3.06 24.34 
Pricastus 0.216 91.129 0.307 0.082 61663 2.6 68.22 
Clypea_ter 0.586 91.715 0.2% 0.083 61086. 2.83 87.82 
Pristipomoices eaquiloaaris 0.177 71.892 0.261 0.168 ° 2.70 191,42 
Sicyonia éorsaiis 0.254 2.1% 0.278 0.196 62222 2.67 26.21 
Apebes lyciepis 0.831 #.977 0.277 0.083 62803 2.66 82.82 
0.371 348 0.232 0.280 62568 2.42 19.12 
Cymeecion sotnus 0.203 @.350 0.z31 0.115 62719. 2.22 a2.%5 
Leligo peaieii 0,844 D . 0.222 0.073 ° 2.13 36.55 
Syecivua 4 0.281 “.z6 0.217 0.13 63006 2.09 34.07 
Cyelepeettsa ebitteadeni 0.308 584 0.211 0.250 63144. 2.03 9.66 
Belieter ailiteris 0.178 “.73 0.19 0.073 63268. 1.82 «1.69 
Aatercices 0.852 6.175 0.182 0.108 63387 1.75 64.20 
Cyneescice 0.366 % $43 0.178 0.0$2 6350) 1.67 32.75 
Priepotus tribulus 0.142 68 0.173 0.186 63614 1.66 29.67 
Spdyreens guachancho 0.251 6.937 0.156 0.0% 6376 1.80 18.80 
Citberacatays spilopterus 0.254 6.19) 0.138 0.1195 63606 1.32 "3.65 
Trienopeetta veetraiis 0.088 %.279 0.136 0.082 638% 1.31 37.59 
Pertusus gibsesii 0.103 % .362 0.135 0.073 63963. 1.29 32.74 
Pricaetuse salsonicoior 0.192 “578 0.195 0.135 1.10 10.41 
Racope aiameiini 0.220 6.794 0.110 0.031 64130 1.66 26.29 
Arius felis 9.237 97.031 0.108 0.09% 60198 1.00 18.54 
Lelliguecuia brevis 0.291 97.322 0.092 0.082 64256 0.88 21.16 
limectes sepicus 0.195 97.438 0.09 0.167 64317 0.87 7.21 
Poricatays poresissiaqus 0.159 7.397 0.089 0.135 64375. 0.8 $.66 
Pricaotus paraiatus 0.056 97.652 0.083 ¢.063 64429 0.79 18.85 
Pricactus roseus 0.056 97.708 0.081 0.031 60082 0.78 28.14 
Syeciva 0.070 97.778 0.076 0.021 68532 0.73 39.26 
Seurids orasiliensis 0.265 98.33 0.076 0.115 60582 0.73 11,40 
Caeetodipterus fader 0.025 94.068 0.075 0.052 64631 0.72 2) .22 
Syepeurus piagiuse 0.028 96.0% 0.073 0.0$2 6a679 0.70 27.7) 
Caleppe 0.129 98.225 0.064 0.167 6472) 0.62 3.22 
r | 
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Table 9. Continued. 
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0.51 
0.4% 
0.41 
0.41 
. 
0.35 


TEDEI OF 
DISPERS iO» 


6.82 
10.18 
6.85 
5.84 
18.87 
6.2 
24.00 
10.9% 
8.248 
21.00 
3.77 
19.00 
6.18 
$.20 
12.12 
3.17 
7.07 
1.34 
12.00 
3.24 
6.59 


Continued. 


GaSLiTIve PLD 
ACA7 PERCENT rag. OF COMULATIVE 
COMPOSITION GONPOSITION QCCURECE apombarce 

99.910 0.002 0.010 65800. 
99.912 0.002 0.010 65a. 
99.917 0.002 0.010 65402. 
99. $22 0.002 6.010 $5003. 
99.936 0.062 6.010 69404. 
99.937 0.062 0.010 65405. 
99.939 0.002 0.610 65406. 
99. 945 0.002 6.010 65407. 
99. 0 0.062 0.010 65008. 
99.953 0.002 6.010 65409. 
99.9568 0.002 0.010 64410. 
99.972 0.002 6.010 65412. 
99.977 0.062 0.010 66413. 
99.905 0.002 0.010 sats, 
99.96 0.062 0.010 66415. 

100.000 0.002 0.010 65416. 

100.000 0.000 0.010 65416. 

100.000 0.000 0.010 oseié. 
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Table 10. Relative composition of demersal nekton taxa at Station Group 6 
stations based on the results of analysis of samples collected in 


and around the Tuscaloosa Trend study area during the fall 1974 
to summer 1975 NMFS Fishery Independent groundfish surveys. 


eu COSLATIVE roOaLe mau 
TAIOS Sue rasce? PEscEenT PERCENT ma. OF i \WOLATIVE DESSITI IBDEI OF 
COMPOSITION GOMPOSITION GOMPOSITION <GCCURAEPCE WONDANCE (¢ / GA) DISPERSION 
Stesetemus esprigus 22.133 22.133 19.735 6.681 3880. 128.34 99.42 
ba lercisos 2.96 3.079 19.901 0.205 TT 122.86 2725.82 
Syesias pepi. lees 8.190 33.229 5.666 0.909 e208. 35.70 $2.35 
Besiasetams guis 6.311 39.540 8.720 6.642 ws. 29.78 $2.50 
Priseoteus eaiaeai color 8.535 34.078 3.668 ¢.$z3 10881. 23.3 0.9! 
Pricestus rubio 3.381 a7 865 3.059 6.900 19961. 2.79 $1.07 
Seorpaena caicareta 3.257 90.712 3.418 6.418 19833. 21.53 4.28 
Sieyoaia erevirestris 2.348 33.30 5.16 0.877 12855 20.06 1277.16 
Syestus feetens 6.128 $9.168 2.981 6.932 1808. 8.78 24.11 
Diplestrwms tivittates 2.260 61,404 2.579 6.273 19552. 46.25 0.57 
baeh on BS FO (ne 2.008 63.453 2.538 0.085 14051 3.99 ‘2. 
Triesiwes Lepturus 2.773 66.228 2.%$2 6.11 14533. 15.45 174.68 
MWiarepogpeias undulatus 2.316 66.538 0.877 19002. 1$.03 so 
Treepurwe istaemi 1.99 70.507 2.1% 6.518 aie. 3.33 er | 
Qpmiureiéee 2.039 72.5% 0.091 ° 13.20 17.3 
Ballster Giliteris 1.229 73.775 1.368 6.477 16099. 8.62 31.53 
Leligo 5.132 7.07 1.207 6.230 16352. 8.11 34.8) 
Peaneus asteous 1,034 77.980 1.16 0.432 1658. 7.47 08.83 
P Lalige peaieii 1.906 79. o26 1.002 0.2277 782. 6.31 “2.97 
Bees pierus pupetatus 6.987 &.913 6.995 6.199 16060. $.70 .0' 
Lelestoms sastaurus 6.006 61.719 6.860 6.189 7129 $.42 M.72 
Lagptes rhameei cee 1.122 @2 680 6.648 0.832 17288. $.32 12.28 
Pepriius burti 0.761 83.621 6.763 6.318 17604. 4.81 31.62 
Pertumus 69181 carpus 0.7% 4.365 0.65! 0.809 17873. 4.10 6.6e 
Semeere:éee parvus 0.68 &.98) 0.686 6.268 7698 8.01 $.81 
Coatrepristis phil adel psious 6.772 735 6.621 0.26 17820 3.9 7.94 
Syeciu guster: 0.58 4.336 6.615 6.16 791 3.88 30.84 
Pricastus reseus o. 254 %.789 0.5” 6.250 100s". 3.72 17 .a! 
, Peaneus éuor ane 3.48 @ 202 6.$70 0.3% 16169. 5.59 10.88 
Lope peices ue 0.337 a7 ..619 0.4068 6.273 16265. 3.08 14.06 
Se. erscers 0.566 68.18 6,443 6.091 2.79 35.91 
Calespe sulante 0.075 68.260 0.336 6.18 10016 2.12 %.20 
Mal istiane 0.683 69.143 6.310 o.1 16879 16 32.38 
Ligsopeneus creyer: 6.377 69.520 6.310 6.00 16a 1.6 61.00 
Eehimicos 1.953 9.073 6.310 0.159 1060) 1.6 5.98 
Li [ame eappocn anus 0.02 9.875 6.310 6.205 Obed 1. 14,91 
Galioutiastaye seu. estus 0.068 2.339 0.280 0.341 e717 1.76 4.28 
Seuries oresiiiensis 0.576 #915 0.200 6.26 werr2 1.76 4.49 
Ceetropristis ecyurwe 6.213 @.i28 0.209 0.091 1682". 1.57 a.'S 
0.1% @.612 0.239 0.068 16066 1.91 97 
Balietor 6.179 #.7" 6.198 0.09) 1607 1.25 7.64 
Selar ervupesope taainus 0.360 -.152 0.168 6.1@2 eee, 1.19 $.47 
Treehinecepea us ayops 0.018 565 0.168 0.205 16977 1.06 aa! 
Let jegus epeagris 0.106 4.672 0.198 6.18 19008. 0.99 6.54 
mY wy 0.197 o 628 0.198 3.116 19039 0.99 20.3) 
Serrems streets apebus 6.231 8.089 0.198 6.18 1eo7o 0.99 6.08 
Ladeia 0.015 #078 0.142 0.03 ‘go98 0.6 28.00 
Seuillis eppuse 6.168 8.2% 6.132 0.068 ‘e126 6.83 6.68 
Selene setepianis 6.160 @.80) 0.127 0.068 reree 0.80 1.74 
Pr ieaetus 6.197 560 0.177 0.8 verve 0.80 9.69 
Calappe springer: 9.°e3 8.703 0.177 0.¢%) 1199 6.80 6.40 
Rissois aarginate e. 6.**) 6.117 0.466 19222. 0.78 6.e$ 
Priemetus paraietus 0.199 8.2 0.112 6.09% 19286. 0.70 12.05 
Por.cbntays poresissiaus 0.0% 082 0.107 0.195 19265. 0.67 3.36 
Pricectus oparyas 0.170 w.212 0.102 0.1& 1928s. 0.64 3.12 
Crelepeettea emitteasen: 6.133 3% 0.102 0.205 19305. 0.6« 3.42 
Rqvetus sowninstus 0.083 828 0.082 0.008 "m2. 0.98 8.79 
0.122 % .550 0.006 0.068 19940. 0.84 7.97 
0.082 % .632 6.061 o.18 1s. 0.81 ?.$9 
Seorpeens wresiiiessis 0.197 629 0.08" 0.00 re. 0.$! 16.00 
Seyiiarices aecifer 0.1% 97.015 0.06! 0.106 1e36s. 0.38 3.47 
Birwmeu eres 0.188 97.233 0.06! o.1 me. 0.38 3.8 
Balistes cairisous 0.108 97.319 0.096 6.09) 19007. 0.35 a.i2 
Specercices 0.08 v7.0 0.081 0.091 ear’, 0.32 3.“ 
Pristipeeoiece equileonaris 0.066 97.870 0.0$1 0.068 ez’. 0.32 ae 
Tirepus ereesotus 0.006 7.516 0.081 0.068 107. 0.32 3.26 
Casetocipterus faner 0.087 97.573 0.05" o.tt 10a’. 0.32 2.22 
Squilis 0.021 7.5% 0.051 0.005 1et7. 0.32 $.70 
or 0.065 #7 .660 0.006 0.08 1eaee. 0.29 3.77 
Sptyreeme guechancno 0.048 #7. 708 0.006 6.068 19475. 0.29 4.45 
Apasious istus 0.12 97.83" 0.086 0.068 19e8s. 0.29 $.$9 
Calligectes similis 0.091 97.922 0.006 0.068 1m. 0.29 aa 
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Table 11. 


X 


Six taxa groups resulting from a synthesis of community analyses of three replicate samples 


collected at 158 stations in and around the Tuscaloosa Trend study area during the fall 
1974 to summer 1975 NMFS Fishery Independent groundfish surveys. 


Group 1. Taxa Most Characteristic of the Shallow Water Hebitet 


Scientific Nase Copaon Nape 
Lalligupeuls brevis short equid 
Pepasus eelilerus wmite shriap 


lesser electric ray 
gulf aenheden 
Atientic thread herring 


dochos hepaetua striped anchovy 
dnchos aiicbel li bey anchovy 

Arius (elis herdheed catfish 
Bagrs acinus gefftopseil catfish 
Chlorcecombrus chryaurus Atientic bumper 
Archosargua orobalocephaius sheep shesd 

Larious faaciaius banded drus 
Gerkicirrbus americanus southern kingfieh 
abeliifer lanceolatus ster érve 


Btlentic sepedefigh 
Atlentic thresedfin 
bleckcheek tonguef ish 


Group 2. Texe Most Characteristic of Deep Waters Overlying 
Muddy Sedigente in the Western Portion of the Study 
Ares and in the Vicinity of the Mississippi River Delte 


Scientific Nase Cosaon Nese 
Carapenasus shriep 
Salenecers shriep 
Trachypspesus shriep 
Lipbopascus Besbod 
Congrins Class yellow conger 


lupinove heke 


Group 3. Texe Videspreed Across the Study Ares, but Most Supericelly 
Prowinent in Waters Overiying Muddy Sediaents 


Scientific Neme Compaon Heme 


Cemeeus aziecus brown ehriup 

lesser blue crab 
Atlantic sherpnose sherk 
Atientic sidshipaen 
Alientic goonfish 

send sestrout 


Cynpacion aolhus silver sestrovut 
Leaiostomus santhurus spot 

Uicropogonias undulatus crosker 

Trichiurus lepturus Atlentic cut leesfish 
Prionetus rubio bleckfin searobin 
Cilbarichtbys apilopterus bay whire 


Paralicbibys lelbostigns southern flounder 


Group §. Texze Wideapreed icross the Study Ares, tut Most 
Supericelly Proginent in Waters Overlying Sandy 


Sediaerts 
Scientific Base Copaon Mame 
Marsoguls Jaguars scaled sardine 
Sznedus fostens inshore lizerdfish 
Usiieubicdibys acuiesius penceke batfish 
Ceotropriatis philadelobicus rock ses bess 
Losodes chomboider pigfish 


gulf butterfish 
Mezicen flounder 
fringed flounder 
dusky flounder 


Group 5. Texze Widespreed in Waters Overlying Sendy Sedisents 


Scieatific Same Compaon Nase 
Lealigo eaalii equid 
Papseus duorarus pink ehriep 
Siczenis doraalis rock shriep 
Eirumeus Lares round herri 
Seurids brasiliessis largescele lizerdéfish 
Diplectrus biziiiatus @werf send perch 
Ripiecirus radials send perch 
Decapterus oumctaius round sced 
Trachurus latbaai rough eced 
Luljagus cempachaaus red snapper 
Lutjeous aymagris lene snapper 
Cristipomoides aquilossris wenchasn 
Kucinoaieaus gula Silver jerry 
Sienotemus caprinus longepine porgy 
Sebsraens guachancho 
Szacius gualeri shoe] flounder 
Lagocephalus laevigatus escoth puffer 
Sohosroides paryus leest puffer 


Group 6. Taxe Most Characteristic of f Hid-Depth to ~ » 
Vetere Overlying Sendy Sediasnts 


Scientific Game Comeon Heme 
Scyllarides eadifer lobeter 
Portugues apinicarpus portunid cred 
Trachinocepbalus myone orekefish 


smoothheed scorpicnf ish 
horned sesrobin 
bendteil sesrobin 
bluespotted searobin 


taxa groups to the six 
dence table displaying the relationship of the siz 

— ae resulting from a synthesis of community analyses of three replicate 8*8 
collected at 15% stations in and around the Tuscaloosa Trend study area during the 


1974 to summer 1975 NMFS Fishery Independent groundfish surveys. 


Table i2. 


STATION GROUPS 
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 
Mid-depth to deep Mid-depth to deep 
Hearshore vaters Hearsbore veters Bearahore Onep waters overlying sandy waters overlying sandy 
priesrily collected priearily collected waters overliyiag waters overlying sedisents col lected sedigents col lected 
in winter end spring in spring and summer sandy sedisents auddy sedisents io epring and sumser in fall and winter 
TAZA GROUPS 
Group 1 6 8 $ 
Group 2 ſ 
~ Grove 3 P ? 8 P 8 8 
o 
Group & 8 8 8 8 P P 
Group 5 8 P P 
Group 6 8 P 
P © PRIMARY ASSOCIATION - £2 4° 
13" 


S « SECONDARY ASSOCIATION 


demersal nekton taxa. The taxa groups that exhibited seasonal trends also 
exhibited clear cut spatial distributions. 


The integration and srnthesis of the analysis results yielded six 
station groups (habitats) and six taxa groups (communities). The stations 
in these six groups are shown, by season, in Figure 2. Table 4 presents 
summary statistics for the six station groups while Tables 5-10 show the 
relative composition over all stations in each of the six station groups. 
The six taxa groups are presented in Table 11, and the distributions of 
these taxa groups across the six station groups are presented in Table 12. 


The six station groups (Figure 2 and Tables 4 and 12) included three 
shallow water to middepth groups (Groups 1-3) and three middepth to deep 
water groups (Groups 4-6). All groups except the shallowest (Group 2) 
encompassed a wide range of depths. Inspection of Table 12 reveals that 
seasonal trends primarily differentiate stations in Group 1 from those in 
Group 2 and, similarly, those in Group 5 from those in Group 6. For each 
pair of groups, the same taxa groups characterized both members. Groups 
1 and 2 were differentiated on the basis of seasonal trends of Taxa Group 
1 taxa, and Group 5 and 6 differed mainly on the basis of seasonal trends 
of the Taxa Group 6 taxa. This suggests that it may be appropriate to 
consider combining Groups 1 and 2 and Groups 5 and 6 and characterize the 
seasonal data on the basis of four groups. The results at least point out 
the secondary role of season as a factor in the distribution of demersal 
nekton communities on the Tuscaloosa Trend Shelf OCS. 


Station Group 1 was largely comprised of nearshore and some middepth 
stations (range of 3-29 fm (fathoms)) located across the study area (Figure 
2 and Table 4). The majority of the stations in this group were collected 
in winter and spring, but this group also included some fall and summer 
collections, indicating that the seasonal trends were secondary to other 
sources of variation. Of the three nearshore station groups, (Groups 1-3), 
this group supported the most diverse community, and also had the highest 
mean number of individuals (Table 4). Compared to the stations from deeper 
waters in Groups 5 and 6, Group 1 stations had substantially lower numbers 
of taxa, lower diversity and richness, and higher numbers of individuals 
(Table 4). 


Station Group 2 defined a nearshore habitat comprised of stations 
located in shallow waters across the study area, with many of the stations 
being located near Chandeleur and Breton Sounds (Figure 2). The stations 
in this group tended to harbor lower total numbers of taxa and individuals 
compared to the Group 1 stations (Table 4). This group included five fall, 
3 winter, six spring and six summer collections. 


The nearshore habitat located in shallow waters overlying sandy 
sediments in the eastern and central portion of the study area formed 
Station Group 3 (Figure 2). These stations were characterized by 
relatively low total numbers of taxa and the lowest mean number of 
individuals, and were collected during fall, spring, and summer (Table 4). 


Station Group 4 defined a habitat characterized by deep waters 
overlying muddy sediments in the western portion of the study area and in 
the vicinity of the Mississippi River Delta (Figure 2). This group was 
well represented during all four seasons. Of the three middepth to deep 
water groups (Groups 4-6), Group 4 has lowest mean values for total number 
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of taxa and community parameters (Table 4). These values were more similar 
to those of the three more nearshore groups (Groups 1-3). 


Station Group 5 defined a habitat characterized by middepth to deep 
waters overlying sandy sediments in the eastern portion of the study area 
(Figure 2). It was well represented during all seasons, but more so 
during spring and summer. Values for total numbers of taxa and community 
parameters were the highest of all groups and very similar to each other 
(Table 4%). Station Group 6 defined a habitat similar to Station Group 
5, but included more collections from the fall and winter and fewer from 
the spring and summer. is mentioned above, mean numbers of taxa and means 
for community parameters were similar to those of Group 5 and higher than 
those for any of the other groups (Table 4). 


Taxa Group 1 included those taxa most characteristic of the nearshore 
waters across the study area in winter and spring stations (Station Groups 
1-3 and especialiy Group 1 in Table 12). However, as seen in Table 
12, they were also characteristic, to a lesser degree, of the other two 
groups of shullow water stations (Groups 1 and 2). The lower relative 
importance of these taxa in the collections from the Group 2 stations, 
which represented a seasonal trend in the distributions of these taxa, was 
primarily responsible for the differentiation of the Station Group 1 and 
Group 2 stations. Some of the taxa gost representative of this group were 
Penaeus setiferus, Menticirrhus americanus» Larimus fasciatus, and Arius 
felia (Table 11). These trends are consistent with the life history of 
white shrimp, which migrates to the shelf from the estuaries in fall and 
winter, and is predominantly found over suddy sediments. Many of the other 
taxa in Taxa Group 1 have similar estuarine-dependent life histories. 


The taxa in Group 2 were virtually restricted to the siddepth to 
deep water stations overlying muddy sediments in the western portion 
of the study area, and in the vicinity of the Mississippi River Delta 
(Table 12), with Parapenaeus LPIL. Solenocers LPIL. TIrachypenaeus LPIL, and 
Steindachneria argentea most characteristic of this group (Table 11). Of 
all the taxa groups identified, this one had the most restricted habitat 
preferences, and was primarily responsible for the unique character of the 
community at the Group 4 stations (Figure 2). 


The taxa comprising Group 3 were widespread across the study area, 
but were relatively most abundant in shallow to deep waters overlying muddy 
sediments (Station Groups 1, 2 and 4 and especially Station Group 1 in 
Table 12). Some of the taxa most representative of this group include 
Penaeus aztecus. Cynoscion arenarius, Cynoscion notbus, Micropogonias 
undulatus and Trichiurus lepturus (Table 11). Many of these Group 3 taxa 
are estuarine dependent, and their preferences for suddy substrates is 


well known. Young brown shrimp (Penaeus aztecus) migrate from Gulf Coast 
estuaries in late spring and early summer, moving to deeper waters as the 
year progresses (see Section 2.5.5). In winter they were found as deep 
as the deepest Fishery Independent survey stations (50-60 fm or about 100 
mw) These migration patterns explain their widespread distributions. 


Group 4 taxa were also widespread across the study area, but were 
relatively most abundant in waters overlying sandy sediments. They 
were especially well represented at the middepth to deep water stations 
overlying study sediments in the eastern portion of the study area 
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‘during all seasons (Groups 5 and 6 in Table 12). Synodus foetens, 


Centropristis philadelohicus. Peprilus burti and Svacium papijlosum were 
most characteristic of this group (Table 11). 


Taxa Groups 5 and 6 essentially defined the unique character of 
Station Groups 5 and 6 (Table 12). The taxa in Group 5 were widespread in 
waters overlying sandy sediments (Station Groups 3, 5 and 6 in Table 12), 
with Penaeus duorarum, Lutianus campechanus, Eucinostomus gula, Stenotomus 
caprinus and Trachurus lathbami most representative of the group (Table 11). 
As was the case with the Group 4 taxa, those in Group 5 were especially 
well represented at the middepth to deep water stations overlying sandy 
sediments in the eastern portion of the study area during all seasons 
(Groups 5 and 6 in Table 12). 


The Group 6 taxa were more or less restricted to siddepth to 
deep water stations overlying sandy sediments (Station Groups 5 and 
6), and were best represented during fall and winter (i.e., in Station 
Group 6). The distributions of those taxa differ from those of the 
Group 5 taxa mainly by their absence from the shallow water, sandy 
habitat (Station Group 3) and their lesser relative importance at the 
middepth to deep water stations The lower relative importance of these 
on sandy bottoms in spring and summer (Group 5). taxa in the collections 
from the Group 5 stations, which represented a seasonal trend in their 
distributions, was primarily responsible for the differentiation of the 
Group 5 and Group 6 stations (Table 12). Some of the taxa most 


characteristic of this group were Bellator militaris, Prionotus roseus. and 
Scorpaena calcarata (Table 11). 


1.3.3 NMFS Fishery Independent Survey Fal) Data, 1973-1983 


The results of the analysis of the subset of fall Fishery Independent 
data over the period 1973-1983 indicated that recurring trends in the 
distributions of taxa groups in the Tuscaloosa Trend study area did occur. 
Major patterns in the 10 year data set were primarily related to depth 
and geographical location, both probably being strongly related to trends 
in hydrography and sediment texture. Temporal trends were of secondary 
importance, but were still evident for several taxa and station groups. 


Since this analysis included data collected over a number of years, 
defining habitats (i.e., station groups) on a geographic basis is not as 
meaningful as in the seasonal analysis. Therefore, the station groups 
discussed herein are those eight groups defined in the TWINSPAN analysis 
(see Figure 17 of Section 2.5.4.3), and are shown in Table 13 (as well 
as Table 36 of Section 2.5.4.3). For consistency with the other summary 
sections, the roman numeral identification of the TWINSPAN station groups 
(in Table 13) have been changed tc arabic numerals (e.g., Group IA1 = Group 
1, Group IIB2 = Group 8, etc.). Summary statistics for these eight groups 
are shown in Table 14. Table 15 shows the eight taxa groups defined on 
the basis of the community analyses, while Table 16 shows the relationship 
of the taxa groups to the station groups. 


The dominant trend in the distribution of demersal nekton communities 
over the Tuscaloosa Trend study area as revealed by TWINSPAN station 
groupings (Table 13) was spatial, and involved segregation of the majority 
of the stations in the west and central regions (Groups 1-4) from the 
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Table 13. Distribution of stations (by region and depth) in each of eight TWINSPAN groups resulting 
from analyses of 90 selected demersal nekton collected in three replicate samples at 150 
stations in three regions of the Tuscaloosa Trend study area during fall WMFS Fishery 
Independent surveys from 1973 to 1983. 
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Table 14. Summary statistics of enviromental and community parameters for 
eight station groups identified from a Synthesis of analyses of 
three replicate samples collected at 150 stations in three regions 
of the Tuscaloosa Trend study area during fall mFS Fishery 
Independent surveys from 1973 to 1983. 


Stancarc 
Parameter Meer Deviatios tiasw Maxzisw 
e Gaou Ps 1 
Septs (fe) 7.905 2.052 6.000 12.333 
Bottes Temperature (°F) 73.250 7.676 62 .000 79.000 
Tetal 9.238 5.269 &.000 17.667 
Tetel Count 1961.333 1096 .943 196.333 $464 .333 
Giversity (J') 0.956 6.792 0.1% 1.906 
Breamess (5') 6.803 6.270 0.083 0.691 
Richasss (dD) 1.36 6.832 0.869 2.669 
CBP? 
Bepts (fa) 17.070 9.487 7.000 £4 000 
Bottes Tenpersture (°F) 73.649 3.200 65.000 79.000 
Tetal Tam 6.217 5.0 $.200 26.333 
Teta, Ceoust 731.798 1209.116 119.667 6662 .333 
Biversity (J') 1.794 ¢.$2! 0.315 2.701 
Bveaaess (5') 0.633 0.143 0.196 0.881 
Richases (dD) 2.5% 0.942 0.606 8.628 
Gao} 
Septa (fs) 4.78 8.717 1§ .00f &6 .000 
Settes Temperature (°F) 73.218 8.117 65.000 77.000 
Tetal Taz 19.66" 8.882 13.000 29.667 
Tetal Coust S77 .365 831.569 142.333 1954 .333 
Diversity (J') 2.095 0. 1.320 2.719 
Bresaess (h') 6.710 6.090 6.305 6.628 
Ricbases (D) 3.108 0.866 1.768 &.781 
Cea rs 
Depts (fe) 8).772 6.479 33 .000 $$ .333 
Bottas Temperature (°F) 67,111 8.343 63.000 7$.000 
° Tetal Tam 16.930 8.608 9.000 26.667 
Tetal Coust 0a0.158 235 .369 99.333 686 .000 
Diversity (J') 1.602 0.328 1,186 2.344 
Bveamess (8') 0.653 6.103 6.363 0.842 
Richasss (D) 2.777 0.660 1.989 8.08) 
CaQurs 
Depts (fe) 34.556 6.491 25.000 _ 86,000 
Bottes Tenperature (°F) 64.183 8.180 64 .000 7$ .000 
Tei.) Tam 13.278 3.905 7.000 19.000 
Teta: Count 1199.208 1256 .0$0 234.333 3978 .333 
Diversity (J') 1,850 0.595 0.068 2.189 
fvenaess (u') 0.589 6.19! 0.255 0.784 
Richasss (D) 2.110 0.666 1,083 2.968 
Gaquré 
Depta (fe) 28.5% 6.309 17.000 36 .000 
Sottes Tenpereture (°F) 78.167 1.772 71.000 76.000 
Total Tez 16.867 6.057 5.667 26.000 
Tetal Count 306.778 798.086 21.333 02.000 
Diversity (J') 1.908 0.878 0.917 2.5% 
Sveanmess (i) 0.75! 0.108 0.321 0.878 
Richasss (D) 3.019 1.066 1.337 «©6866 
CRP? 
Depts (fa) 13.887 6.376 6.667 270667 
Bottes Teaperature (°F) 72.909 8.036 66.000 $1 .000 
Total Taxa 16,571 5.436 7.000 30.000 
Tetal Count 245.92! 273.955 16.667 1107 .667 
Diversity (J*) 1,7%a 0.807 1.226 2.782 
Bveaness (H') 0.673 0.122 0.830 0.865 
Richness (D) 2.777 0.863 1.237 $.262 
CRauPeé 
Depts (fa) 11,500 6.635 6.667 16.333 
Bottes Temperature (°F) 78.000 2.828 73.000 77.000 
Total Taxa 6.333 3.300 &.000 8.667 
Total Court 32.167 19.092 16.667 8S .667 
Diversity (J') 1,186 0.788 0.613 1.680 
Bvenness (H') 0.639 0.277 0.842 0.835 
Ricaness (D) 1.677 1.161 0.842 2.512 
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Table :5. Eight taxa groups resulting from a synthesis of community analyses 
of three replicste samples collected at 150 stations in three 
regions of the Tuscaloosa Trend study area during fall NMFS Fishery 


Independent surveys from 1973 to 1983. 


Group |. Taxze Most Charecteristic of the Shallow Water Habitet 
in tee Western Region 
Seientific Bame Cammor Same 
Remeaus seb iferua waite shriap 
Acemocor iis paLrosus gulf eenhacen 
IEEEE scales sardine 
QAAMAMMA ofiine Atlantic threads herring 
Arius Calis nardbeed cstfian 
Resra macious gafftopesil catfien 
Qilereseoebrus oboaurus Atlantic suaper 
Galems aaiepinzis Atlastic sccafien 
LAM (ascialus bansec «rw 
Megiicirrius amaricagus goutbern cingfien 
Aieliiler Lesceclaius eter érw 
Relreeciries aceon Atiestic threedéfin 
Group 2. Tease Most Charecteristic of Mid Depth to Deep Waters 
Overlying Muddy Sedigents ia the Vestern Portion of the Study 
Ares and in the Vicinity of the Mississippi River Delite 
Scientific Base Common Hane 
Racapenasus enriap 
Saienocera ebriap 
—XRXX enriap 
Geperinn AAua yelle, conger 
GbOiogecbeeris argacies luminous baxe 
Aabenoerinsg CAAMMA. Gingleepot frogfisn 
Laepepbigiwgs eraaiia Bleckedge cuss-eal 
Gerragus ALCAMMEACMA Bleckesr base 
Relizeoois seems ragged guy 
Group 3. Tame Videspreed Across the Study Ares, but Most Bupericaliy 
Prominent in Waters Overiying Muddy Sedisents 
Scientific Same Common Heme 
Remeeus sbLecus browns shriap 
Qala @antis ehriap 
CAMALAa aiailis lesser bive crab 
io. o| " pore yor na 
MAMLind ena seetrout 
Groeecioad wits @ilver seetrout 
AALOALORMS AGES apot 
Micregegories uteulalus er-oeker 
Qeaslegisierus (abar Atlantic spedefisn 
XCAAMMI Lephurus Atiantic cutiessfisn 
Reetiius pace harveetfian 
Gisbarioninzss abilopiarcus bay wairf 
Raraliciibys LALDOaLiaes southern flouncer 
Group *. Taxe Videspresé Across the Study Area, but Most 
Bupericaily Prominent in Weters Overlying Sandy 
Sedisents 
Seientific Bame Common Name 
LGMMA AMAIAA aport equic 
keene BMRB equic 
Qxagtus (oaiecs inehore liserdfien 
Biplecirum biriiiaiue @varf sand perch 
Abenelomus cabrious longepine porgy 
Atacum maillious @uaxy flouncer 
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Seientific Bame 
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Group 7. ——4 


Scientific Bae 
PACAMMMA abinioarnus 
ecasilionais 


rE 
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5S. Teme Most Goarecteristic of the Shallow Water Habitet 
in the Easters and to Sape Extent Central Bagion 


Cammor Name 


pink shriap 
Blue cred 
portuni¢c crad 
striped anchovy 
eandc pera 

red snapper 
Silver jeny 
fringec flounder 
orange filefien 
ea triggerfisn 
least puffer 


Blvespottec searobir 
Bleckwing searobdin 


bendtail searodin 
planeheas fil efien I 


Common Same 


portunic cred 
largescale liserdfie: 
@outnern hase 


wenchaan 
longepine porgy 
gulf owiterfien 


Masi car sesrobin 
Mor weing seaerodin 


Mexican flouncer | 


Group 8. Taze with Videspresd Distributions Snowing Wo i 


Common Name 
ered 


Atlantic sharpnose shar. 
penceke baetfisn 
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Table 16. A coincidence table displaying the relationship of the eight taxa groups to the eight 
station groups resulting from a synthesis of communit, analyses of three replicate samples 
collected at 150 stations in three regions of the Tuscaloosa Trend study area during fall 
NMFS Fishery Independent surveys from 1973 to 1983. 


Tretlas co@r 
Crews ' wus wong > Gomes * Group $ — 6 wee wom I 
Bee: ewe — + & cane Beane — ——— @ eee Que ows — aos 
arf Sestere ced Cons si Cosi ere cad (oer a Bwoters ced Comras — wewe Lociere Root 
74. 19 ame pees ar reme — peers ete peers GA iwi periodicity anet peere vers nod 
tems Comers 
tree | 5 ’ 
Crowe ’ 5 
Ww Crome ! 5 ’ ’ 5 
Nas , ; ; 
Croup * s s — — ’ ’ s 
Crewe § s , ’ 
Crewe 6 ’ ’ 5 
tome”  ] 5 ’ ’ ] s 
Creag 6 J 5 J ’ J ’ 
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majority of those in the eastern region (Groups 5-8). Within these 
two major groups, the stations were ordered with the shallowest stations 
(Groups 1 and 8) at the ends of the TWINSPAN display and the deepest 
stations (Groups 4 and 5) near the center of the display. Thus, even 
though they were located at opposite ends of Table 13, Group 4 and 5 
stations were somewhat similar to each other. 


Groups 1 and 2 (Table 13) comprised the majority of the shallow 
to middepth stations from the western and central regions of the study 
area, along with a few deep water stations from the western region and 
a few shallow depth stations from the eastern region. Collectively these 
stations represented the white shrimp ground habitat in the Tuscaloosa 
Trend study area. Group 1 and 2 stations were characterized mainly by 
taxa in Taxa Groups 1, 3 and 5, with occasional representation by taxa 
in Taxa Groups 4 and & (Tables 15 and 16). 


Station Group 1 consisted of seven shallow staticns collected during 
the period 1975-1978, with the 0-10 fm zone in the western region being 
represented during all four years. These stations were taxonomically 
similer to those of Group 2 except they were more depauperate and had 
bigher mean number of individuals (Table 14). This indicates that during 
these four years, inshore stocks of many taxa in the western region of 
the Tuscaloosa Trend study area may have been abnormally low. Group 1 
stations had the second lowest mean number of taxa and the lowest means for 
community parameters (Table 14). Only Taxa Groups 1 and 3 were represented 
at these depauperate Group 1 stations (Table 16). 


Although dominated by stations from the western region, Station Group 
2 included a number of stations from the central and eastern regions (Table 
13). Many of these stations were characterized by taxa in Taxa Group 5 
(which were most prominently represented at the shallow and sandy Group 
5 stations in Tables 13 and 16) as well as taxa characteristic mainly of 
the western portion of the study area (Taxa Groups 1 and 3 in Tables 15 and 
16). These stations generally showed higher numbers of taxa than the other 
Group 2 stations (Table 14) since they included taxa characteristic of 
both sandy and muddy bottoms. Their presence at Statior Group 2 stations 
indicated that during some years, taxa which were characteristic of the 
shallow shelf in the western region also occupy the shallow shelf in the 
central and eastern regions. Several other taxa groups which were sore 
characteristic of other station groups (i.e., Groups 4, 7, and 8 in Table 
15) were also represented at the Station Group 1 stations (Table 16). 
Station Group 2 stations had wean numbers of taxa and seans for community 
parameters that were higher than those of Group 1 but lower than those of 
Groups 3 and 4, which were generally found offshore of the Group 2 stations 
(Table 13). 


Station Groups 3 and 4% included the vast majority of the stations 
collected in the central and western regions at depths greater than 30 fn 
as well as the majority of stations in the 40-50 fm depth range from the 
eastern region (Table 13). The major spatial difference in Station Groups 
3 and 4 was the presence of a number of stations, mainly from the central 
region at depths of less than 30 fm, in Group 3. Taxonomically, the two 
groups were very similar, with the same taxa groups being represented in 
each (Table 16). The two groups differed by the lower relative importance 
of taxa from Taxa Groups 2 and 3 at Group 4 stations, as well as the lower 
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relative importance of some of the Group 7 taxa at Group 3 stations (Tables 
15 and 16). The stronger affinity of the Group 3 taxa to the stations 
in Station Group 3 (as compared to those in Station Group 4) was probably 
due to the inclusion of a number of stations of less than 30 fm depth 
and more stations ir the 30 to 40 fm depth range in Station Group 3. 


In addition to Taxa Groups 2, 3 and 7, Taxa Groups 4 and & made 
minor contributions to Station Group 3 stations (Tables 15 and 16). Means 
for number of taxa and community parameters were very high for stations 
in Station Groups 3 and 4, with those for Group 3 being the highest of 
any of the eight station groups (Table 14). Mean numbers of individuals 
were intermediate for both station groups. 


Ecologically, these trends may represent subtle sediment responses 
in the central and western regions or they may involve changes in depth 
distributions of taxa in response to changes in hydrographic conditions 
from year to year. Group 4 taxa (Table 15), which were relatively more 
important at stations in Station Group 4, generally preferred sandier 
substrates. Since the same stations were not sampled each year, and the 
same strata were not sampled at the same time each year, trends over time 
could be attributable to differences in sampling location and time within 
the fall season. Alternately or coincidentally, these trends could be 
attributable to year to year hydrographic variability that influences the 
depth distribution of demersal nekton on the Tuscaloosa Trend shelf. 


In this regard, it is interesting to note that all of the stations of 
greater than 50 fm depths are located in Group 4, while Group 3 includes 
the majority of stations from 40-50 fm depths in the western region. Since 
the taxa sost representative of the deepest stations in the study area 
(Taxa Group 6) were relatively less important at the stations in Station 
Group 3, the trends in Table 13 could represent onshore-offshore migration 
patterns of this group. Thus, for years represented in Station Group 4, 
the deep water taxa attained maximum shelf intrusion, while during those 
years represented in Group 3, there was maxisum offshore excursions by the 
widespread taxa in Taxa Group 3 (Table 15). 


_ Station Groups 5 and 6 included most of the stations collected in the 
eastern region at depths greater than 20 fm, while Groups 7 and 8 included 
the majority of the stations collected in the eastern region at depths 
less than 20 fm, along with several stations located at similar depths fron 
the central region (Table 13). The major difference in Station Groups 5 
and 6 was depth. Only one station located in less than 30 fm of water 
was included in this group, while only four stations greater than 30 fn 
depth were included in Group 6 (Table 13). Temporal and spatial trends 
embodied in these two station groups were primarily due to the general 
absence of Group 6 taxa (including Scorpaena calcarata, Bellator militaris. 
Prionotus salmonicolor and Trachinocephalus myops) at Group 5 stations, 
and the lower relative importance of Group 7 taxa (including Serranus 
aAtrobranchus, Centropristis and Stenotomus caprinus) at 
stations in Station Group 6 (Tables 15 and 16). Note that taxa in Taxa 
Group 7 were also important in differentiating Station Groups 3 and 4 
(Table 16), and it appears that the migrations of this deep water taxa 
group were responsible for changes in community structure in the deep 
waters of all regions of the study area. Note also that the stations 
from the eastern region from depths greater than 40 fm that were not 
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included in Station Group 5 were included in Station Groups 3 and 4, 
which included stations from mainly the western and central regions. Since 
Group 5 stations included those from only the middle of the study period, 
indications are that Group 7 taxa were less well represented at 30-50 fn 
depths in the study area during the early and later years. 


The patterns of distribution of the Group 6 taxa are extremely 
interesting, especially since the stations in Station Group 6 were the 
preferred habitat of these taxa (Tables 15 and 16). The distinct 
periodicity of the occurrence of stations in Group 6 (Table 13) may 
indicate migration of Group 6 taxa into and out of the Tuscaloosa Trend 
study area over time. Station Group 5 had one of the highest sean number 
of individuals, over three times as high as that for Group 6 (Table 14). 
Mean numbers of taxa and means for all community parameters were, on the 
other hand, lower for Station Group 5, and were only marginally higher than 
those for the relatively depauperate Station Groups 1 and 8. Means for 
Station Group 6 were, on the other hand, among the highest, being exceeded 
only by those for Station Group 3 (Table 14). 


The final two groups of stations (Groups 7 and 8) represented mainly 
shallow to middepth stations from the eastern and, to a lesser degree, 
central regions of the study area. In general, stations in these two 
groups were characterized by relatively few taxa and individuals compared 
to stations at similar depths from the western region. Those from Group 
8 were the most depauperate, and also had the lowest mean number of 
individuals of any station group (Table 1%). Taxa Groups 4 and 5 were 
best represented at these stations, with the Group 5 taxa being most 
characteristic (Table 16). Taxa Groups 6 and 8 were also represented 
at stations in Station Group 7 (Table 16). Station Group 8 included 
two very depauperate stations collected from 1973, a year of atypical 
hydrographic conditions along the northern Gulf coast. Because taxa in 
Taxa Group 4 (Table 15) were widespread in distribution, they probably 
contributed little to the segregation of the Group 7 and 8 stetions from 
those of Groups 3-6 (Table 16). In contrast, Taxa Group 5 taxa (Table 
15) were major components of the community at only the Station Group 7 
stations (Table 16), indicating that trends in these Group 5 taxa were 
mainly responsible for the spatial and temporal patterns exhibited by 
the Group 7 stations (Table 13). The majority of the stations from the 
central region included in this group were from the years 1973-1976, with 
the eastern region being poorly represented during these years. Most 
of the stations from the eastern region in Group 7 were from the period 
1976-1981. Therefore, it appears that the taxa most representative of 
Group 7 exhibited changes in distributions within the study area from year 
to year. 


Eight taxa groups were identified from the community analyses of 
the annual Fishery Independent data set (Table 15). Most groups were 
identified as distinct ecological entities in both the TWINSPAN and factor 
analyses (see Figure 17 and Table 37 in Sections 2.5.4.3 and 2.5.4.4, 
respectively), and the majority were also defined in the seasonal analysis 
(see Table 11). 


Taxa Group 1 represents one major component of the white shrimp 
grounds fauna, and includes the white shrimp itself as well as many other 
muddy bottom, shallow depth restricted taxa (Table 15). The majority of 


166 
36 


4 


these taxa are <stuarine dependent. These taxa were only occasionally 
found beyond 30 fm depths. They showed a distinct preference for the 
muddy bottoms of the western region and, to a lesser extent, the central 
region of the study area. They characterized Station Group 2 and were 
also represented at Station Group 1 (Table 16). They were included in Taxa 
Group IA2 and Factor 5 of the TWINSPAN and factor analyses, respectively 
(see Figure 17 and Table 37 in Sections 2.5.4.3 and 2.5.4.4). This group 
was essentially equivalent to Group 1 of the seasonal analysis (see Table 
11). 


Complimenting this shallow water, muddy bottom group are those taxa 
in Taxa Group 2 tket were more or less restricted to middepth and deep 
muddy bottom stations in the western region of the study area (Groups 3 
and & in Table 16). They defined Taxa Group IAi and Factor 6 of the 
corresponding community analyses (see Figure 17 and Table 37 in Sections 
2.5.8.3 and 2.5.4.4, respectively), and most were included in Group 2 of 
the seasonal analysis (see Table 11). Notable in its absence from Taxa 
Group 2 in the annual analysis was the seabob. While other analyses 
conducted in this study confirmed the seabob's preference for the shelf 
west of the Mississippi River Delta, the seabob was rare in the subset 
of samples selected for the annual analyses, probably because few of the 
Fishery Independent survey stations were located in waters of less than 
5 fa depths. These middepth to deep water taxa in Group 2 included three 
other species of shrimp (Table 15) which uniquely characterized the brown 
shrimp ground habitat. 


Taxa Group 3 (Table 15) was essentially the same as Group 3 in the 
seasonal analysis (see Table 11). Group 3 taxa were distributed over suddy 
bottoms in the western and central regions of the study area at all depths, 
and were als represented at most stations on sandy bottoms (Station Groups 
5-7 in Table 16). This group included a number of taza of commercial 
importance (Table 15), many of which are estuarine dependent. They form 
the second gajor component of both the nearshore and offshore suddy bottas 
habitats. Some of the more widespread taxa (including the brown shrimp and 
croaker) were also found in relatively lower numbers at middepth and deep 
sandy bottom stations. They characterized TWINSPAN Group IA2 and Factor 
2 in the corresponding community analyses (see Figure 17 and Table 37 of 
Sections 2.5.4.3 and 2.5.4.4, respectively). 


As Taxa Groups 1 to 3 characterized the suddy bottom habitats in 
the western and central regions of the study area, Taxa Groups 4 to 6 
characterized the several sandy bottom habitats (Table 16). The taxa 
groups defined in this annual analysis for sandy bottom habitats were 
somewhat different from those defined in the seasonal analysis (see Table 
11). In general, taxa in Taxa Groups 1 to 3 did not show as much habitat 
fidelity as those defining the muddy bottom communities, and many fewer 
taxa characterized these sandy bottom communities. 


Group 4 taxa were gsserally widespread across the study area, but were 
most numerically prominent in waters overiying sandy ss:\iments. Group 4 of 
the seasonal analyses (see Taole 11) showed the sawe trends, but the taxa 
were somewhat different, with the inshtre lizardfish 4-4 the dusky flounder 
common to both groups. The group wes mot particularly well defined in 
either the TWINSPAN or factor analyses due to the widespread distributions 


of its members (see Figure 17 and Table 37 in Sections 2.5.8.3 and 2.5.4.4, 
respectively). 


Group 5 taxa were most characteristic of the shallow water habitat in 
the eastern region and parts of the central region of the study area (Table 
16). <A similar group was not defined in the seasonal analyses (see Table 
11). Instead, one group characteristic of the shallow water enviroment 
in the entire study area was identified (equivalent to Group 1 in Table 
15). Group 5 taxa were best represented at stations in Station Group 7, 
but were also represented at stations in Station Groups 2 and 8 (Table 
16). The taxa in Taxa Group 5 characterized Factor 4 and TWINSPAN Groups 
IB2 and IIAi in the corresponding community analyses (see Figure 17 and 
Table 37 in Sections 2.5.4.3 and 2.5.4.4, respectively). The pink shrimp 
and the portunid crab gost characterized Group 5 (Table 15), which also 
included several other taxa known to prefer sandy bottass. 


Group 6 taxa were most characteristic of the middepth stations on 
sandy bottoms in the eastern region of the study area. They were of 
greatest relative importance at the Group 6 stations (Table 16) and the 
dynamics of these taxa say be responsible for the temporal trends exhibited 
by the Group 6 stations. Taxa Group 6 taxa were also represented at 
stations in Station Groups 5 and 7 (Table 16). Of all the sandy bottas 
taxa, those in Group 6 showed the gost restricted distributions. These 
taxa characterized TWINSPAN Group IIB2 and Factor 1 in the corresponding 
community analyses (see Figure 17 and Table 37 in Sections 2.5.4.3 and 
2.5.4.4, respectively). Most of these same taxa were included in Group 
6 in the seasonal analysis (see Table 11), among them the snakefish, the 
bank cusk-eel, the bank sea bass, the apoothhead scorpionfish and a number 
of searobins. They apparently appeared in the study area at several fairly 
well defined time periods (Table 13), indicating migration in and out of 
the Tuscaloosa Trend ecosystem. They were found almost exclusivsiy in the 
eastern region of the study area, and were not generally found outside the 
10 to 40 fm depth range. 


Taxa Group 7 (Table 15) was not defined in the seasonal analysis (see 
Table 11), but in the annual analysis these taxa clearly characterized 
the deepest stations across the study area (Station Groups 4 and 5 in 
Table 16). However, they were not restricted to these stations and were 
generally represented in all station groups except Groups 1 and 8 (Table 
16). In the seasonal analyses, many of these taxa were characterized as 
occurring widely over the study area but preferring sandy bottoms, while 
others were characterized as being widespread over sandy bottoms (see Table 
11). These taxa most characterized Factor 3 and TWINSPAN Taxa Group IB! 
of the community analyses (see Figure 17 and Table 37 in Sections 2.5.4.3 
and 2.5.4.4, respectively). Results indicated that the dynac‘cs of the 
Group 7 taxa contributed strongly to the differentiation of the Group 3 
and 4 stations, as well as the Group 5 and 6 stations (Tables 13 and 16). 


The final taxa group (Group & in Table 15) included taxa that were 
widespread over the study area and showed no strong preference for any 
particular habitat. This group was not well defined in the TWINSPAN or 
factor analyses since they did not show distinct trends. Taxa in Group 
8 included the Atlantic sharpnose shark, the pancake batfish, the pinfish, 
the rough scad and the southern flounder. 
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Figure §. Mean annual inshore and offshore catch/unit water surface area (kg, heads on, per ha) of 
brown and white shrimp by region for the Tuscaloosa Trend study area based on Gulf Coast 
Shrimp Data for the period 1960-1962, 10 
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Figure 5. Mean annual inshore and offshore catch/unit water surface area (kg, heads on, per ha) of 


pink and seabob shrisp by region for the Tuscaloosa Trend study area based on Gulf Coast 
Shriap Data for the period 1960-1982. 
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Table 17. Total annual catch (kg, heads on) and relative proportion of total catch of brown, white, 
pink and seabob shrisp in NMFS statistical subareas 9-13, which encompass the Tuscaloosa 
Trend study area, based on Gulf Coast Shrimp Data for the period 1960 to 1982. 
P.AZTECUS P. DUORARUM P. SETIFERUS X. KROYERI 
YEAR KILOGRAMS PCT KILOGRAMS PCT KILOGRAMS PCT KILOGRAMS PCT TOTAL 
1960 11414868 0.69 93284 0.01 4758754 0.29 333307 0.02 16600213 
1961 5716102 0.78 238787 0.03 1208024 0.17 151195 0.02 7314108 
1962 4964745 0.51 97468 0.01 4173296 0.43 544443 0.06 9779953 
1963 9512967 0.49 248701 0.01 976 1667 0.50 77801 0.00 19601136 
1964 6976258 0.456 122376 0.01 7791164 0.52 189486 0.01 15079284 
* 1965 12052935 0.67 10151 0.01 5405583 0.30 301987 0.02 17862024 
N 1966 13314715 0.69 150331 0.01 56 34860 0.29 290 140 0.01 19390045 
1967 17990102 0.80 2696 17 0.01 4142907 0.18 117352 0.01 22519978 
1968 19013203 0.84 304395 0.01 3172221 0.14 248600 0.01 227 38419 
1969 16066630 0.63 401266 0.02 8982801 0.35 54742 0.00 25505439 
1970 15972307 0.64 191961 0.01 8465348 0.34 503549 0.02 25133164 
1971 18176707 0.73 160775 0.01 6503217 0.26 67989 0.00 24908688 
1972 17130178 0.79 198211 0.01 4115652 0.19 270179 0.01 21714220 
1973 10208575 0.72 248605 0.02 3555463 0.25 199052 0.01 14211695 
1978 115848577 0.73 175188 0.01 3727489 0.23 385362 0.02 158726 15 
1975 9585173 0.72 139443 0.01 287 3608 0.22 634052 0.05 13232276 
1976 18236378 0.79 199423 0.01 4531385 0.20 77434 0.00 23044620 
1977 22082462 0.74 222054 0.01 6674103 0.23 651267 0.02 29589885 
1978 17253247 0.74 137179 0.01 5854189 0.25 179097 0.01 23423712 
1979 15991575 0.73 302886 0.01 5230002 0.24 502352 0.02 22026815 
1980 12719736 0.65 116095 0.01 5964252 0.31 675455 0.03 19475538 
1981 19414822 0.73 139798 0.01 6281149 0.23 910831 0.03 26746600 
1982 19098684 0.78 242842 0.01 4924067 0.20 294172 0.01 24559765 
TOTALS 324436945 0.70 4502204 0.01 123731200 0.27 7659844 0.01 460330193 
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In summary, eight taxa groups were identified in the annual analysis. 
Groups 1-3 showed well-defined depth preferences within the muddy bottas 
of the western region and, to some extent, central region of the st. 
Groups 4-6 favored portions of the eastern region, Group 7 characterized 
area. the deep water stations over the entire study area, and Group & 
showed no particular trends. The dynamics of these taxa groups in“icated 
that trends over time were occurring in the study area. 


1.3.5 Qult Coast Shrimp Data (GCSD) 
1.3.4.1 Introduction 


GCSD for four penaeid st imap, brown (Penaeus agtecus). white (Pp. 
matiferus) pink (P. duorarug) and seabob (Ziphopensus kroyeri), in NMFS 
GCSD statistical subareas 8-13 (which encompass the Tuscaloosa Trend study 
area) were analyzed for the period 1960-1982. Two variables, catch (C) and 
catch/unit water surface area (C/A), were analyzed. Results of preliminary 
analysis of GCSD, along with results of the analyses of the scientific 
trawl survey data, indicated that these data would best suit the needs 
of the Tuscaloosa Trend ecosystem study if the five GCSD statistical 
subareas were aggregated to three regions, representing a western region 
(statistical subarea 13), a central region (statistical subareas 11 and 
12 combined) and an eastern region (statistical subareas 9 and 10). NMFS 
statistical subareas are shown in Figure 9 in Section 2.3.4.2. The 
western region lies adjacent to the west side of the Mississippi River 
delta, while the eastern region lies off Alabama and Florida. The central 
region extends from the birdfoot delta on the west to Mobile Bay on the 
east, and includes Mississippi Sound and Chandeleur Sounds. The eastern 
region differs from the other two by having sediments of coarser grained 
material (fine grained sand). Other manipulations made to the original 
data received from WMFS TIMS involved consolidation of the 5 fm GCSD depth 
zones into one inshore and four offshore sones, and aggregation of the 
eight size classes ci shrimp into three size classes. A sap showing the 
regions and depth strata used in the shrimp analysis is presented in Figure 
10 of Section 2.3.4.3. 


Analysis results are presented as main effect and two and three way 
interaction seans for year, month, region, sone and size. Figure 3 and 
Table 17 show the trends in total C (in kilograms (kg), heads on) for the 
four species of penseid shriap over the 23 year period 1960-1982. Figures 
4 and 5 show the distribution of C/A over the same period by region broken 
down into inshore and offshore zones. Section 2.5.5.2 contains a sore 
detailed discussion and display of these results. 


1.3.4.2 Comparison of Trends Among Species 


Over the entire 23 year period (1960-1982), C in the three regions 
totalled approximately 285 million kg (heads off), or approximately 12 
Billion kg per year. Of this total, about 70% was brown shrimp, and 
283 white shrimp, with seabobs and pink shrimp saking up the remaining two 
percent. Penaeus aztecus dominated © in all years except for the period 
1962-1964, when C of brown and white shriap were similar (Figure 3 and 
Table 17). 
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There were both similarities and differences in the trends for white 
and brown sbrizp. Both species showed relatively high C during the 
period 1969-1970, while during the period 1973-1975, C of both species was 
relatively low. In 1967, 1968 and 1977, brown shrimp C was high while 
that for white shriap wes relatively low. 


C of pink and seabob shrimp were consistently lower than those for 
brown and white sirigp. Seabob C was highly variable through tigze, with 
peak C occurring in 1981 (almost 1 million kg). Pink shrimp C was less 
variable, anc appears tc . ve declined in recent years relative to that 
of seabobs. 


Offshore, C/A for ail four species decreased with depth, but the 
Geciine was less steep for brown sbrisp (Pigures 4 and 5). Most white 
and pink shrimp were caught in waters of less than 40 = depth, while brown 
shrimp C/A was more evenly distributed out to 100 m depths. Seabobs showed 
the most restrictet depth distribution, with few being caught at depths 
greater than 20 a. 


Three of the penaeid species (all except pink shrimp) generally showed 
similar spatial trends over the study area, with highest densities (as 
measured by C/A), in the western region and lowest densities in the eastern 
region (Figures 4 and 5). The seabob demonstrated the weakest affinity 
for the two regions located east of the Mississippi River, and (therefore) 
showed the most restricted geographic distribution. It was caught in 
appreciable oumbers oni; in the western region, where the vast sajority 
of the C was sade in inshore waters and especially in nearshore waters 
of less than 10 fm depths (Figure 5). Going west to sast, the contribution 
of inabore areas to total seabob C increased. <A lower relative azount 
of seabob C was reported from inshore waters compared to the three species 
of the genus Panaeus. This is consistent with the general feeling that 
seabobs are not estuarine dependent (Junesu 1977). 


White and trown shrimp C/A showed spatial tremis similar to thos 
of the seabob (i.e., highest densities in the west and lowest densities 
in the east), but were generally more widely distributed over the study 
area (Figure 4). While white sbrimp C/A was by far the highest on the 
shelf in the western region, C/A for brown sbrimp was sore sizilar in 
the western and central regions. for both species, inshore areas of the 
western region were very productive, with C/A in the inshore zones of 
the central and especially eastern regions being such lower. Even so, 
the vast majority of the white shriap C in the eastern region occurred 
in the estuaries, with virtually no offshore C reported. This probably 
indicates that white shrigp migrate westward upon leaving the estuaries 
of the eastern region, taking up residence on the shallow shelf in the 
central region (Lindner and Anderson 1956). The data clearly indicated 
that brown shrimp C in the estuaries and shallow Gulf were dominated by the 
size class of amallest shrigp, while a substantial fractioa of the white 
shrimp C in these zones consisted of larger shrimp. This is oonsistent 
with the general understanding that white shrigp remain in the estuaries 
longer than brown shrimp, and grow to larger sizes there (Burkenroad 1934, 
Gunter 1950). 
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1.3.4.3 Brown Shrimp 


The brown shrimp life cycle was well represented in the GCSD. C/A 
in the estuaries increased dramatically in May and June as juvenile shrimp 
moved out of the nurseries and into open bay staging areas and the shallow 
Gulf shelf. There was a clear trend as the year progressed for higher 
C of larger brown shrimp further offshore. The data clearly indicated that 
the size class of smallest shrimp showed very sharp decreases in C/A with 
depth, a trend just the opposite of the trends observed for the two larger 
size classes (which were caught in greatest numbers at depths of 40-100 
ms). Regionally, peak C of brown shrimp occurred first in the west and 
one month later in the central and eastern regions. C/A also appeared to 
be substantially more evenly distributed over the year at greater depths, 
with inshore weters showing both highest and lowest monthly C/A over the 
year. This indicates that the nearshore zone (out to 10 fm) was not the 
preferred habitat, and was primarily an area through which brown shrimp 


aust migrate to reach the more offshore brown shrimp grounds. 


1.3.4.4 White Shriap 


Although the life cycle of the white shrimp was not quite as 
well defined as was that for brown shrimp, the salient features were 
still evident in the GCSD, including the characteristic bimodal seasonal 
distribution of C. Across the entire study area. white shrimp showed 
a wajor increase during fall and early winter (August to December) and 
@ second smaller peak in late spring (May to June). This bimodal 
distribution is consistent with the general understanding that some white 
shrimp postlarvae may enter estuaries too late in the fall to reach 
sufficient size to join the offshore adult stocks the same fall or winter. 
These shrimp probably overwinter in the estuaries, or, during colder 
winters, in the shallow Gulf, reentering the estuaries in the spring to 
complete their growth. However, C in spring was dominated by larger 
shrimp, indicating they may have migrated as adults from the estuaries 
the previous fall. The extended period over which white shrimp of the 
mallest size class were caught in elevated numbers (August to January) 
may indicate that the period of postlarval recruitsent of white shrimp is 
extensive, and that shrimp were migrating out of the estuaries over the 
entire fall period (Baxter and Renfro 1967, Moffett 1970, Gaidry and White 
1973, Christmas et al. 1966). This was very different from the trends 
for brown shrigp, where one gajor cohort resulting from a winter to early 
spring postlarval recruitment determines the success of the population for 
the year. Seasonal patterns were much more well defined and predictable 
for brown shrizp. 


Size-related trends with depth and season were such sore poorly 
defined for white as compared to brown shrimp, consistent with existing 
knowledge of the autecology of the two species. Offshore, C/A of the 
several size classes of white shrimp showed little change with depth. 
Seasonal trends in C/A were similar across all depths, although there was 
indication that peak C in the 20-40 m zone lagged by several months that 
in the inshore and shallow (0-20 m) offshore zones. 


As was the case for white shrimp, pink shrimp C exhibited a bimodal 
distribution through the year. The major peak in C generally occurs in 
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May (inshore) and June (0 - 20 mw depths, offshore), with C declining 
to low values by midsummer. A second, modest increase in C occurs both 
inshore and offshore in the midfall to early winter period. The fall C 
was dominated by shrimp of the smallest size class, indicating an extended 
period of pink shrimp spawning. The fall cohort may be the result of 
spawning of young of the year shrizp (i.e., those entering the estuaries 
the previous winter and early spring). 


From year to year, there did not appear to be such correspondence 
between inshore and offshore C. The major pattern over time was the 
decreasing importance of the eastern estuaries during the last five or six 
years, and the increasing importance of the central region (both inshore 
and offshore) during the 1970s. 


1.3.8.5 Pink Shriap 


Pink shrimp also exhibited very low C/A ix the eastern region 
offshore, but inshore C/A in this region was the highest of the three 
regions (Figure 5). Pink shrimp C was even lower offshore in the western 
region, with the central region being the only one yielding substantial 
offshore C of pink shrimp. However, very few pink shrizgp were caught 
inshore in the central region. Therefore, it appears that pink shrizp 
maturing in the estuaries of western Florida and Alabama migrate into the 
area of siltier sediments in the central region upon leaving the estuaries. 
A similar trend was noted above for white shrizp. The apparent low 
abundances of pink shrimp on the sandy sediments of the eastern region 
may be due to the fact that they are composed of relatively fine-grained 
sands, quite unlike the coarse textured sands on the west Florida shelf, 
where pink shrimp dominate the penaeid C. While shrimp of the smallest 
size class dominated the estuarine C and decreased in relative importance 
with distance offshore, the two size classes of larger shrimp exhibited 
uo changes in C/A with depth offshore. 


1.3.8.6 Seabobs 


Seasonal trends for seabob C were similar in the central and western 
regions, with first increases observed in late summer and peaks found 
Guring fall and early winter. Catch then declines throughout the remainder 
of winter and spring, being lowest in late spring to early summer. This 
basic seasonal pattern was exhibited in all depth zones in which seabobs 
were caught in relatively high numbers, while at 20-40 = depths, increases 
in C began later and elevated C extended into the spring, possibly 
indicating offshore migration with age. Over the years, seabob inshore 
C has declined relative to offshore C, especially during years of high 
offshore C (Figure 5). 


1.8 CONCLUSIONS 


Results of the community analyses reflected the complex ecological 
patterns in the Tuscaloosa Trend ecosystem. All analyses revealed the 
presence of taxa characteristic of the shallow water, suddy bottan, 
variable hbydrography habitat in the estuaries and shallow shelf in the 
western and central regions of the study area (the white shrimp grounds). 
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Most of the characteristic taxa, which included the white shrimp, the Gulf 
menhaden, the bay anchovy, the hardhead catfish, the Atlantic bumper, the 
southern kingfish, and the star drum are estuarine dependent. The white 
shrimp grounds were also characterized by taxa that were widely distributed 
over the study area, but were most prominent in waters overlying suddy 
sedigents. Most of these taxa, including the brown shrimp, the sand and 
Silver seatrouts, the spot, the croaker, and the Atlantic cutlassfish. 
are estuarine dependent and are the characteristic taxa of the brown 
shrimp grounds, located offshore of the white shrimp grounds. In the 
immediate vicinity of the birdfoot delta and westward, a third muddy bottom 
assemblage was evident in all three ansiyses. However, these taxa were 
not found in shallow waters or on muddy botioms east of the delta. They 
include several penaeid shrigp including Parapenaeus LPIL and the seabob, 
as well as the yellow conger, the luminous hake, and the singlespot 
frogfish. In addition to these three taxa groups, the SEAMAP analysis 
identified texa that were widespread in high salinity waters overlying 
muddy bottoms both east and west of the delta during spring (including 
the shrimp, Trachypenaeus LPIL and Squilla LPIL., the bearded brotula, 
and the blackedge cusk-eel). There was great similarity in taxa at the 
stations from all but the shallowest depths in the western region, due 
perhaps to the large volume of freshwater discharged into this area from 
the Mississippi River. 


The shallow water, sandy bottom habitat of the central and eastern 
regions off Alabama and westernmost Florida was not characterized by a 
distinct inshore community comparable to that of the white shrimp grounds. 
This habitat was characterized by widespread taxa and taxa characteristic 
of more offshore habitats that sigrated inshore seasonally. A number 
of taxa found in the SEAMAP survey, including the cleannose skate, the 
tomtate and several species of searobins, say be representative of the 
higher salinity, inshore habitat of the Florida shelf east of the study 
area. The middepth and deep water habitats in the eastern region were 
characterized by three groups of taxa. Taxa in the first group were 
widely distributed over the study area, but preferred sandy sediments 
(the scaled sardine, the inshore lizardfish, the rock sea bass, and the 
Gulf butterfish). Taxa in the second group were widespread over sandy 
bottoms, and included the squid, Loligo pealii, the rock shrimp, the dwarf 
sand perch, the largescale lizardfish, the red snapper. the wenchman, the 
longspine porgy, and the least puffer. Taxa in the third group of taxa 
were restricted to siddepth and deep water habitats on sandy bottons. 
This group was best characterized by the horned, bandtail, bluespotted 
and blackwing searobins, the smoothhead scorpionfish, the snakefish and 
the bank cusk-eel. Nekton community structure was very similar at all 
deep water stations located east of the delta, due to the widespread 
distributions of many of these sandy bottom taxa. 
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2.0 DETAILED ANALYSIS METHODOLOGIES AND RESULTS 
2.1 INTRODUCTION 


The Gulf of Mexico supports the largest single commercial fishery 
ip the U.S., accounting for 36% of the total volume and 26% of the 
total value (SEAMAP 198%). Within the Gulf, the Tuscaloosa Trend region 
(Figure 6) is among the most biologically productive areas (Gunter 1967). 
Many of the ecologically and commercially important finfish and shellfish 
species are estuarine dependent (Roithmeyer 1965). Populations of these 
species are strongly related to processes acting on the larval and 
juvenile life stages, especially those processes related to the transport 
to the estuaries and subsequent growth and survival in the estuaries. 
These demersal finfish and shellfish species exemplify the ecologic 
interrelationships of the outer continental shelf (OCS) and the adjacent 
coastal areas. The offshore distributions of many of these species are 
related to hydrographic conditions and sediment type. 


Beyond approximately 50 to 100 m= depths, the dezersal communities 
are considerably different, with a higher proportion of species that are 
offshore residents during their entire life cycle. Much isss is known 
about the relationships of these deep water species to environmental 


processes. 


The ecological and commercial importance of sgany of the demersal 
finfish and shellfish species has fostered the development of long-term 
data bases by both state and .ederal agencies which generally encospass 
taxonomic count, biomass and enviromental data for both estuarine 
and adjacent OCS areas. The analysis and synthesis of these data 
provides valuable information to fishery scientists and managers, and aids 
the development of the Tuscaloosa Trend ecosystem conceptual model by 
identifying the dominant ecological processes and higher-level taxonomic 
and trophic groupings for model compartuentalization. 


2.2 OBJECTIVES 


The objectives of the quantitative characterization of demersal 
finfish and shellfish communities in the Tuscaloosa Trend OCS region are: 


(1) to create an integrated database that incorporates biotic and 
environmental data from federal and state sources; 


(2) to characterize the spatial and temporal patterns in the 
structure of demersal finfish and shellfish assemblages; 


(3) to identify homogeneous habitats of the study area for model 
discretization; 


(4) to define the relationships of habitats to communities; 


(5) to utilize this community context to identify functional taxa or 
trophic groupings for model compartmentalization; 
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Figure 6. 


Map of the Tuscaloosa Trend study area. 


(6) to define the relationships of communities and key taxa to 
physical and biological processes; 


(7) to determine the degree of variability in those model compart- 
ments attributable to tepporal, spatial and random variation; 
and 


(8) to establish correlations between model compartments to identify 
important causal relationships. 


2.3 DATABASE 
2.3.1 Overview 


The first step in the quantitative analysis of the finfish 
and shellfish communities in the Tuscaloosa frend region was the 
identification, acquisition and computerization of the relevant biological 
and enviromental data sets. Table 18 summarizes the federal and state 
databases utilized in the quantitative characterization of the dezersal 
finfish and shellfish communities. 


Because the ecological and economic importance of the commercial 
fishery in the northern Gulf valuable long-term time series of taxonomic 
count data for demersal nekton species has been archived by state agencies 
for estuarine and nearshore waters and by federal agencies for the adjacent 
OCS areas. Because of the importance of estuarine processes to the life 
cycles of many of the commercially important finfish and shellfish, long- 
term time series of data for Elman transport, river discharge, tides, 
winds, and precipitation, was also acquired from federal sources for 
the same time periods encompassed by the taxonomic count data. The 
integration of these data into the project database allowed the development 
of quantitative relationships of community and population structure to 
enviromental processes. 


2.3.2 1982 and 1983 SEAMAP Survey Data 


The SEAMAP program is a cooperative state/federal/university effort 
that was implemented in 1981 under the overall direction of the Gulf States 
Marine Fisheries Commission (GSMFC) to provide for the cost-effective 
collection, management, and dissemination of fishery-independent biological 
and enviromental data in the Gulf of Mexico (SEAMAP, 1984). Participants 
in the SEAMAP program include the five Gulf states, GSMFC, NMFS-SEFC, the 
Gulf of Mexico Fishery Management Council, Sea Grant programs, universities 
and the Gulf and South Atlantic Fisheries Development Foundation. The 
SEAMAP program provides a framework for coordinating estuarine and offshore 
sampling times, vessels and methodologies and for cooperative regional 
planning for fishery research activities. 


In the quantitative characterizat: * the finfish and shellfish 
communities in the Tuscaloosa Trend f+g:0n, the SEAMAP shrimp and 
bottomfish trawl survey data and the associated enviromental data were 
utilized (Table 18). The SEAMAP ichthyoplankton survey data were not 
available in time to permit analysis. Offshore trawl survey collections 
were made at night at randomly selected stations located inside 45 fm 
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| Table 18. Data included in the Tuscaloosa Trend fisheries analysis database 
and their sources. 
— — ——— 
SGER OF TRPORAL ICAL 
DATA SET SOURCE VARIABLES STATIONS SP an FREQUENCY Fone 
Cedera) Sources 
| Fisnery Incepencent Or. Welter A. Melson/ wT. 8. LF, T, wer‘abla, 1972-1983 annually Guring aagnetic tape 
Surveys for Grownef isn ir. Ken Sevestanc S$, 0. Tu. Cc 5-S ‘ethene fall. some see- 
Mationa! Marine Fisheries meta Gegti.: sone) coverage 
Service 
1 Sevthesstern Ares Man itor- Ms. Nikki Gane Tw. 6. UF. TY, wertabdie, 1982-1963 ennve)ly Guring aagretic tape 
tag and Assessanrt Progress SENW Coordinator S$. &, Tu. C 1-50 fethos Spring-summer 
( ) Gulf States Marine rm’ Gepths 
A. Sartap ene Gotten Fish Fisheries Comission 
8. lchthyeplenkton Survey 
C. Environments! Survey 
Gulf Coast Sartap Oeste Mr. Oar. 21) Tigvel! wT. 6, wT. OF Stetistics! 1960-1983 aonthly q@agretic tape 
Mationa! Morine Fisnertes eres by 5- 
Service fathom depth 
zones 
River Discharge U.S. Geologice! Survey 12 1960-1963 9s i ly aagretic tape 
Office of Water Dete 
Coordination 
Precipitation and Winds Mr. Warren Metch 4 1960-1983 9 aunthly magnetic tape 
Nationa! Citaatic Oeste 
Center 
Tiees Ms. Janet Colt i magnetic tape 
| Mationa! Ocean Survey 
Exaan Trensport Or. Andy Backun 3° ories 1960-1983  gonth}y magnetic tape 
Mations! Marine Fisheries 
Service 
Pacific Envirenaents! Group 
. 
Levtstene Oeuerse! Mr. Merry E. Schafer, Ir. w. 8. iF. 7. vwertebie 1965-1983 aenthly or magretic tape 
Fisnertes anc Environments! Dept. of wildlife enc S$, ©. TU. w sen i-eonth|y some hare copy 
Oeste Fisnertes/Or. Jeer Browder 
Nationa! Marine Fisheries 
7 Service 
Mississipp! Oermsa! Ff isn- Or. Themes Mcliwain wv. 8. T. S$. 1} 1973-1963 apathiy or here copy 
ertes end Environsente! Gulf Coast Research oo een {-aorth|y 
Oste Lebderetory 
Alebems Oemerse! F isn- Mr. Welter Tetua/ wT. 8. T. S$. 15-30 1977-1983 iy or hard copy 
ertes enc Environsente! Mr. Steve Meath 00 ses '-aorth!y 
Dete Oepartment of Conservetion 
ene Neture! Resources 
—tt 
6 
TC * tenonomic count S * salinity 
8 * Stems 00 = éisso)ved oxygen 
LF © length/ frequency TU © turbietty 
WT © nuaber of trips WW « nutrients 
OF © Gays fished C © chigrapny!! 
T © tempereture NBT = oxpurcetio bathythermogrens 
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depths with a 40 ft shrisp trawl. Trawl stations (Figure 7) encompassed 
a1 fm depth stratum with a saximsum tow time of 30 minutes and a sinizuz 
tow time of 10 minutes. All tows were made perpendicular to the depth 
contours. Inshore waters were sampled by smaller state vessels employing a 
16 foot trawl. In conjunction with the shrimp and bottamfish trawl survey, 
salinity, oxygen, and chlorophyll vwalues and expendable bathythermograph 
temperature profiles were recorded at each station (SEAMAP, 1982). 


2.3.3 MMPS Fishery Independent Survey Data 


Kemmerer et al. (1982) have provided a summary of the Fishery 
Independent surveys for the period 1972 to 1981. These studies were 
initiated by the NMFS Pascagoula Laboratory in response to concerns 
expressed by the groundfish industry about declining stocks of commercially 
important demersal species in the northern Gulf of Mexico. 


Since the inception of the Fishery Independent survey program in 1972, 
the Oregon II research vessel has served as the sampling platform for the 
surveys. A 12.2 mw headrope length, four seams shrimp trawl, with 5 cz 
stretch nylon mesh in the wings and body and 3.8 om stretch nylon sesh 
in the cod end is used as the standard sampling trawl. Three replicate 
10 minute trawl tows are msade at each sampling site at a speed of 2.5 
knots, with the catch from each tow processed separately. The bottas 
area covered by the open net is 0.71 ha. The entire catch is always 
weighed, and when catches are amall, the entire catch is processed. When 
catches are prohibitively large, a random subsample of each is processed, 
and extrapolations are sade to the total catch based on ratios of weight 
of subsample to total weight. Each species of finfish and shellfish is 
counted and weighed as a group to the nearest 45 ge. Length-frequency data 
are usually taken for only the numerically dominant and/or commercially 
important taxa. Enviromental data generally collected on these surveys 
include surface and bottom temperature and salinity, but sore recently, 
surface and bottom dissolved oxygen and chlorophyll have been added. 


Figure 6 (from Kemmerer et al. 1982) shows the Fishery Independent 
survey study area. The northern and southern boundaries of the survey area 
are the 5 and 50 fm depth contours, respectively. Therefore, all data 
were collected within the depth range of the Tuscaloosa Trend study area. 
One primary and two secondary areas have been identified. The primary 
area coincides with the region of maximum groundfish concentrations, and 
is sespled sost intensively. A large portion of the Tuscaloosa Trend study 
area is located within this primary area. NMFS has subdivided the survey 
area into a series of 30 minute longitudinal sampling units, which are, 
in turn, each divided into five depth strata (5-10 fm, 11-20 fm, 21-30 fun, 
31-40 fm, and 41-50 fm). Each of the longitude x depth strata is further 
divided into 10 minute square sampling blocks, and each block is subdivided 
into 16 two minute latitude x 2.5 minute longitude sampling sites. Within 
each longitude x depth stratum, sampling sites are randomly selected for 
each cruise. Table 19 (from Kemmerer et al. 1982) summarizes the 20 Oregon 
II Fishery Independent survey seasonal cruises conducted curing the period 
1972 to 1981; data for 1982 and 1983 were also available. Most of the 
effort has been concentrated in the autumn when population densities are 
generally greatest. We used these fall data for our analysis of long term 
trends. In the last several years, efforts have centered on spring and 


AO 
Sh 


52 
a — — —————————S 


° ° 430.00 


e ? < 


7 


7 
Jes .00 


, ‘ 


* ° 430.00 
eo 


—- 


{28.00 


” * ~~ * 4 4 4 4 
co. oo “68 .00 *67 .00 *06.00 “65.00 
. . . . e 


Figure 7. Map showing the locations of the SEAMAP sampling stations for a) 
' $982 and b) 1983. 


”S 


- 92° 90° as° -~ 
i 1 AM 
t a? _F 
\ * 
MISSISSIPP —— 
; — iy DBILE = FLORIDA 
‘ BILOX! \ 
TEXAS eons LOUISIANA 8 ! ) ——— 
ARTHUR { / “a 2 X A, cry 
coe a 4_- 
~NEW /M2 
ORLEAN Or - 
> \ P 1 a -— 3 
MARSH 4 — ——11 
._ ISLAND : /y 7 -f ,¢ ‘ % % 
Pa Qwee ewe wad ⸗ 3— — , — *& A A 
oan ~. - ‘ -+- . 4 
Sa 10 FATHOMS = ec” Xt om, Ar? ,% _o” X 
* = al (Js «4 Fd * * 
7 « — — \ % 
* — = 7 ™ 
‘ ' oe ~~ gg 6 \ 
~ —— ⸗ — rad ‘ 
‘ie ~~ 4 ‘ 
\' ” ~ 
X i 
-* 3 . 
. 50 FATHOMS —_ ⸗ 
ee ee _? 
100 FATHOMS “J! ~ 
SECONDARY PRIMARY AREA SECONDARY 


Figure 8. a area for Fishery Independent Surveys for groundfish in the northern Gulf of 
co. 


maerenmRieeamemwe ewe eee eee eee le lel 


Table 19. Summary of Fishery Independent groundfish survey cruises in the northern Gulf of Mexico, 


1972-1981. 
SEASON _ 

YEAR WINTER SPRING SUMMER FALL 
1972 0 0 0 2 
1973 0 l 0 1 
1974 0 0 2 1 
1975 0 l 1 1 
1976 l 0 1 1 
1977 0 0 0 l 
8 1978 0 0 0 1 
1979 0 0 0 1 
1980 0 1 0 1 
1981 0 l 0 1 
TOTALS l 4 4 Tt 


fall sampling. Only during 1974 and 1975 did cruises with enough spatial 
scope occur over 4 continuous seasons for use in our analyses. 


2.3.4 GCSD 
2.3.4.1 Introduction 


Analysis of historical trends in commercial catch (C) and catch per 
area (C/A) of penaeid shrimp in the Tuscaloosa Trend study was based on 
GCSD, which is maintezined by NMFS, Technical and Information Management 
Services (TIMS), Miami, Florida. GCSD are composed of two different files, 
the Shrimp Dealer Data and the Shrigp Trip Interview Data. Until several 
years ago, monthly and annual summaries of both the Dealer and Interview 
Data were published in NOAA/NMPS Current Fisheries Statistics. These 
published summaries, which were used in our analyses, are no longer issued. 
Data for the most recent years are available only from TIMS. GCSD monthly 
summaries are not equivalent to those published in Shrimp Landings, which 
include quantities landed within a reporting period regardless of when 
trips were completed or where fishing took place. 


The Shrisp Dealer Data ae obtained from records kept by shrizp 
dealers, and represent the best estimates of total C entering the 
commercial market. These data were the subject of the analyses herein 
reported. They include port of landing, type and identification of fishing 
craft, gonth of landing, number of trips, species and size composition and 
market value by species and marketing size. Shrimp size is expressed in 
number of shrimp (heads off) per pound or count. Eight sizes, ranging 
from 63 and over per pound (the category of smallest sized shrizp) to under 
15 per pound (the category of largest sized shrimp), are reported. Damaged 
shrigp are reported as pieces. 


GCSD include fishery information for brown shrimp (PF. aztecus), pink 
shrimp (P. duorarum), white shrimp (P. getiferus), seabobs (Ziphopeneus 
kroyeri), royal reds (Hymenopenaeus robustus), rock shrimp (Sicyonia 
brevirostris) and P. brasiliensis. Of these seven taxa, the royal red 
is a deep water species, seldom being caught shallower than 200 =. Since 
it occurred in the Tuscaloosa Trend study area only rarely, it was not 
treated quantitatively in this analysis. Also, data for rock shrimp and 
P. brasiliensis were sporadic, and were also not addresses quantitatively. 
Data for the three Penaeus species and the seabob were analyzed in this 
study. Unlike the other three taxa, data for seabobs were not reported 
by size. In our study we converted the reported (heads off) weight to 
total (heads on weight) by multiplying the reported weight by the following 
conversion factors: brown, 1.61; pink, 1.60; white, 1.54; and, seabobs 
1.53 (NOAA 1976). 


2.3.4.2 GCSD Reporting System and Grid 


NMFS has established a grid system for reporting penaeid shrimp C 
in the Gulf of Mexico. Within the U.S., twenty-one statistical subareas 
have been established (Figure 9). Statistical subareas 9-13 collectively 
encompass the entire Tuscaloosa Trend study area and its adjacent inland 
waters. Each statistical subarea is further subdivided into 5 fm depth 
zones for reporting purposes. Data are reported separately for inshore 
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Figure 9. Map of Gulf of Mexico showing NMFS statistical subareas used to report Gulf Coast Shrisp 
Data. 


and offshore waters. NMFS has established a code system for inland waters 
in each statistical subarea so C can be reported for individual estuarine 
systens. In the Tuscaloosa Trend Study area, waters for which C is 
reported include Pensacola Bay, Mobile Bay, Mississippi Sound, Lakes Borgne 
and Pontchartrain, Breton and Chandeleur Sounds, and inside waters from the 
Mississippi River to Bayou La Fourche. A major change occurred in the 
inland code system in 1976, involving some consolidation and switching of 
subarea affiliations for some inland waters. These changes, which involved 
subareas 9 and 10 as well as subareas 11 and 12, obviously complicate 
intepretation of C trends in inshore waters for the individual subareas 
over tine. 


Table 20 (modified from Patella 1975) shows the water surface area 
associated with each statistical subarea x 5 fm depth zone. Overall, the 
data indicate that the Tuscaloosa Trend study area is bathymetrically more 
complex than the more typical shelves bordering Texas and the west coast 
of the Florida peninsula. 


Of the 21 statistical subareas in the Gulf of Mexico, subarea 9, 
which includes the eastern most portion of the Tuscaloosa Trend study area, 
encompasses the gmallest offshore water surface area. Along with subareas 
10 and 12, they constitute the three subareas with the gmallest offshore 
water surface areas in the entire Gulf of Mexico. The small water surface 
areas occupied by 0-20 = depths of subareas 9 and 10 are attributable 
to the relatively narrow shallow shelf in the vicinity of DeSoto Canyon. 
This shallow zone decreases in width going east across subarea 10, being 
narrowest in subarea 9. Going east from the eastern boundary of subarea 
9 (86 degrees W longitude), the shallow zone widens appreciably. Note that 
even though this zone occupies amall water surface areas in subareas 9 and 
10, the water surface area occupied by waters 20-40 = in depth is fairly 
expansive in each subarea. Water surface areas for depths greater than 
40 gw in subareas 9 and 10 are also strongly influenced by the slope of 
DeSoto Canyon. 


Statistical subarea 11 includes the largest total water surface area 
and largest area 20-40 = deep of any of the five statistical subareas 
in the Tuscaloosa Trend study area (Table 20). Subarea 11 occupies the 
geographic center of the Tuscaloosa Trend OCS, and also includes most of 
Mississippi Sound. It lies along the eastern (and offshore) boundaries 
of subarea 12, which consists primarily of estuarine waters. Therefore the 
fishery dynamics of subarea 11 should be closely tied to those of the major 
estuaries located to the immediate east of the Mississippi River delta. 
The eastern boundary of subarea 11 (with subarea 10) lies in the vicinity 
of the transition from silty to sandy sediments on the OCS. Therefore, 
the fishery dynamics of subarea 11 might be expected to differ considerably 
from those of subareas 9 and 10 (located further east). 


The most unique statistical suberea in the entire Gulf of Mexico 
is subarea 12 (Figure 9). Subarea 12 includes, for the most part, 
inshore areas such as Breton and Chandeleur Sounds and Lakes Borgne and 
Pontchartrain, and very little of the OCS itself. Subareas 11 and 13, 
which bound subarea 12 on the east and south, respectively, encompass the 
majority of the OCS waters adjacent to subarea 12. This is reflected 
in the small offshore area included in subarea 12 (Table 20, Figure 9), 
and especially in zones representing depths greater than 20 =. Subarea 
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Table 20. Water surface areas (ha) included in each five fathom depth cell in GCSD statistical 
subareas 9-13, which encompass the Tuscaloosa Trend study area. 


DEPTH (FATHOMS) 


AREA 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-80 480-85 45-50 GI50 TOTAL 
9 4281 =618895 6155323 110036 98916 548667 34733 36902 %06%6 20137 354059 920755 
8 10 18937 91696 164679 187285 113408 33235 33909 22831 21632 9057 134962 831627 
11 59380 234504 169095 150633 137673 88465 75883 42500 28867 20646 318449 1322095 
12 79271 16806 2561 1056 1130 301 113 45 0 0 0 101283 
13 65661 74039 37173 37859 39688 37403 32835 22168 21711 30167 300852 699555 


TOTAL 227490 431940 5288632 486868 386811 214271 177473 128447 108855 80007 1108322 3875315 


12 contains no water surface area at depths greater than 100 a. While 
the surface area of subarea 12 occupied by waters 0-20 m deep is low, it 
is similar to that of subarea 10 and considerably greater than that of 
subarea 9. 


Statistical subarea 13 is the only one lying west of the Mississippi 
River delta (Figure 9). For this reason alone, the fishery dynamics of 
subarea 13 might be expected to be different from that of the subareas 
located east of the delta. Inland waters in subarea 13 include Barataria 
and Caminada Bays, Lake Salvador, Little Lake, and East Bay between 
Southwest and South Passes. Sediments in subarea 13 are predominantly 
silty, being more similar to those of subarea 11 than to subareas 9 and 10, 
located further east. As is evident from Figure 9, subarea 13 represents 
a transitional region. To the west of subarea 13, the OCS assumes the 
more typical bathymetry of much of the Louisiana and Texas OCS, while to 
the east, immediately adjacent to the birdfoot delta, the shelf is steeper 
and narrower than anywhere else in the Gulf. This is reflected in the 
relatively amall water surface areas of 20-100 = depths in the study area 
compered to subareas outside the Tuscaloosa Trend study region. 


The spatial nd temporal resolution and boundaries of the GCSD are 
well suited to model conceptualization and quantification. The GCSD grid 
covers the entire Tuscaloosa Trend study area. The basic spatial reporting 
unit provides considerable detail on longshore and onshore/offshore trends. 
The monthly reporting intervals provide a reasonable time step for fishery 
geology modeling purposes. Because GCSPD hive been consistently reported 
since 1960, an extensive time series of this important component of the 
Gulf continental shelf ecosystem is available for analysis. 


2.3.4.3 Data Processing and Reduction 


Monthly summaries of the GCSD Dealer Data Files for the years 1960- 
19862 were obtained from NMPS/TIMS on magnetic tape. These summaries 
contained information equivalent to those presented in the previously 
published GCSD gonthly summaries with several exceptions. First number 
of trips were not included. WMumber of trips on a year by area basis 
were subsequently acquired in hard copy form and were computerized. 
Second, inshore C was identified only to the level of statistical subarea, 
disallowing C in the iraividual inland water bodies, to be differentiated. 
Finally, the data received on tape included corrections to the Dealer Data 
File made subsequent to the publication of the summaries. 


Inclusion of a large number of (5 fm) depth intervals and all 8 
size classes of shrimp in the analysis would inevitably lead to excessive 
numbers of empty years x month x area x depth x size cells in the data 
matrix and considerable variability in walues for individual spatial x 
size cells over time. As such, the original depth zones were consolidated 
into one inshore zone (all depths combined) and four offshore zones (0-20 
Bs, 20-40 mw, 50-100 mo, and 100-200 =); similarly, the original eight size 
classes were consolidated into three size categories (0-20, 21-40 and 
41 and more shrimp per pound heads off). These same depth and size 
consolidations were used in a similar analysis of GCSD along the Texas 
coast (Comiskey et al. 1982). 
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For the purposes of this fisheries analysis, an attempt was sade 
to render the GCSD analysis consistent with those for the SEAMAP and 
Fisheries Independent Data. Analyses of these scientific trawl data 
revealed three pore or less distinct regions in the Tuscaloosa Trend study 
area. These were (1) a western region located west of the Mississippi 
River delta, encompassing statistical subarea 13; (2) a central region, 
including statistical subareas 11 and 12, and encompassing the entire 
estuarine system from the Mississippi River delta to (but not including) 
Mobile Bay; and (3) an eastern region, including statistical subareas 9 and 
10, and encompassing the inshore and offshore waters of western Florida and 
eastern Alabama. In addition to these geographical differences, several 
dominant depth trends recurred through the several analyses. These trends 
were accomodated by the depth zones used in the analysis. 


Based on these facts and preliminary analyses using all five 
statistical subareas, it appeared beneficial to combine the five original 
subareas into three "homogeneous" subregions (i.e., eastern, central and 
western). This aggregation accomodated several other "problems" as well. 
First, some statistical subarea x depth sone cells were represented by 
very mall water surface areas, even after the consolidation of depth 


‘gones. This was particularly true for the offshore sones in subarea 


12 (which consist predominantly of estuaries). Catch reported for these 
spatially small cells was variable and obviously incorporated considerable 
spurious error. Also, while there was no water surface area given by 
Patella (1975) for depths greater than 100 = in subarea 12, there were 
a number of instances of reported C in these cells in the data received 
from TIMS. By combining subareas 11 and 12, these problems were resolved. 
Consolidation of subareas 11 and 12 into one central region appeared to 
be further justified on an ecological basis since subarea 12 constituted 
a very large portion of the estuaries adjacent to subarea 11 (those 
bordering the western portion of subarea 11). The preliminary analyses 
indicated that little information was lost in the aggregation to three 
regions, while interpretability of trends was greatly enhanced. Combining 
subareas 9 and 10 resulted in loss of some interesting longshore gradients, 
since subarea 10 was somewhat transitional between the very sandy area off 
westernmost Florida (subarea 9) and the silty bottoms off the Mississippi 
River delta and Mississippi Sound (subarea 11). These trends are noted 
in the text where appropriate. A final consideration pointing toward 
spatial aggregation involved the data for inland waters. Since the sonthly 
summaries received from TIMS did not include codes for individual estuaries 
(1.@., they were reported at only the statistical subarea level), there was 
no way to accomodate the changes in reporting of inland C that occurred in 
1976. Since these changes involved subareas 9 and 10 as well as subareas 
11 and 12, aggregating both pairs of subareas was required to render the 
C data for inland waters interpretable. 


Water surface areas in each region by consolidated depth sone cell 
are presented in Table 21 (in hectares) and are shown in Figure 10. Data 
for offshore areas were taken from Patella (1975), while those for inland 
waters were taken from the Cooperative Estuarine Inventories for Louisiana 
(Perret et al. 1971), Mississippi (Christmas 1973), Alabama (Crance 1971), 
and Florida (McNulty et al. 1972). In no two regions are the trends 
for water surface area with depth consistent, attesting to the complexity 
of the Tuscaloosa Trend Study area. This complexity is attributable to 
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Figure 10. Map of the Tuscaloosa Trend study area showing the regions and depth strata used in the 
shrimp analysis. 


Table 21. Water surface areas (ha 
oo wl (ba) included in each region by depth zone cell used in the shriap 
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REGION INSHORE 0- 20M 20 - 40M 50 - 100 1 100 - 200 M TOTAL 


o WEST 121992 139700 75033 216805 300852 8548382 
Ww 
CENTRAL 954053 389961 323345 867619 318889 24853427 
EAST 219849 129679 617323 5848912 489021 2080384 
TOTAL 1295898 659340 1015701 1269336 1108322 5346193 
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the presence of the prograding Mississippi River delta in the study area. 
The central region contained the largest overall area but the eastern 
region contained the largest offshore area (Table 21). The central region 
contained by far the largest inshore area, being four times greater than 
that for the eastern region and almost eight times greater than for the 
western region. Most of the inland waters in the contral region were 
included in GCSD statistical subarea 12, which is mainly couposed of inland 
waters (Figure 9). The western region contained the amallest inshore 
and offshore areas. However, considering the entire study area (i.e., 
all three regions combined), the water surface areas for the three most 
offshore zones are very similar. While being the largest. the inland water 
surface area is only about 20% larger than that for the zones deeper than 
20 m. On the other hand, the shallowest offshore zone (0-20 m) is only 
approximately 60% of the area of any of the other offshore zones, and 
about 50% of that for the inland gone. Tota’. water surface area in the 
eastern and central regions were relatively more #inilar to each other than 
to the western region, which consisted of only ona GCSD statistical subarea 
(subarea 13). 


Results of the analyses of C and C/A for brown, white and pink 
shriap as well as seabobs are presented as tables, graphs and bar charts 
displaying the most important gain effects (i.e., year, month, region, 
depth and size) and two and three way interaction means. For the three 
species of Penaeus, these graphic displays included region x depth x size, 
month x depth x size, year by depth by size and year x region (including 
inshore and offshore x size. Size was not reported for seabobs and size 
was not included in any of the analyses. Graphic displays for seabobs 
included area x gsonth x depth and year x area x depth. For those analyses 
involving region and/or depth zone as class variables, the trems for C 
and C/A would be different, depending on the water surface area ‘*<luded 
in each spatial cell (the values in Table 21). 


The lack of consistency in water surface areas for the 15 region 
x depth zone cells in the Tuscaloosa Trend Study area indicates that 
relationships of C and C/A are not simple. The reader should note that all 
analyses which do not include statistical area or depth as class variables 
will result in identical trends for C and C/A, and the two variables are 
used interchangeably in those discussions. 


2.3.5 State Estuarine Surveys 
2.3.5.1 Overview 


The states of Louisiana, Mississippi and Alabama have conducted 
spatially and temporally extensive biological and enviromental sampling 
programs. These programs have primarily been designed to assess the stocks 
of commercially important finfish anc shellfish species; however, many 
programs incorporate data on all species collected. The analysis of these 
valuable data provides the information needed to make sanagement decisions 
such as the dates for the ee and closing of commercial fishing seasons 
in state waters. 


Because of the importance of estuarine processes to the life cycles 
of many of the commercially important finfish and shellfish species on the 
OCS, these state estuarine data are essential for establishing quantitative 
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re.atiorships between community and population structure on the OCS and 
estuarine processes. 


2.3.5.2 Louisiana Demersal Fisheries and Envirommental Data 


The Louisiana estuarine data integrated into the project database 
included taxonomic count, wet-weight biomass, length-frequency, turbidity, 
nutrients and near-bottcom ‘tasperature, salinity, and dissolved oxygen 
measurements collected monthly or semi-monthly at a variable number of 
stations from 1965 to 1983 (Table 18). Trawl samples were collected with 
a 16 ft trawl where possible, with a 6 ft trawl utilized in very shallow 
waters. The program was prigarily designed to assess penaeid shrizp 
populations, and only they were enumerated in the 6 ft trawl samples. 
However, all organisms were identified and enumerated in many of the 16 
ft trawl sazples. 


The Louisiana estuarine data was recently computerized in analytically 
compatible formats by NMFS/SEFC (Savell et al. 1983) and the resulting 
integrated database is available on sgagnetic tape. The contacts for 
these data were Mr. Harry Schafer, Louisiana Departwent of Wildlife and 
Fisheries, Baton Rouge, Louis‘ana and Dr. Joan Browder, NMFS/SEFC, Miazi, 
Florida. Because the data for 1981 to 1983 were not available, the 
Louisiana data were not integrated into the project database. 


2.3.5.3 Mississippi Demersal Fisheries and Enviromental Data 


The estuarine data from Mississippi integrated into the project 
database included taxonomic count, wet weight biomass, and near-botta 
temperature, salinity and dissolved oxygen measurq@ments collected sonthly 
or semi-monthly at a total of 11 selected stations for the period 1973 
to 1983 (Table 18). Of the six trawl stations, the four sost inshore 
stations were sampled with a 16 ft otter trawl 0.75 inch wing mesh, 0.25 
inch cod end sesh) towed for 10 minutes. The two most offshore stations 
were sampled with a 36 ft otter trawl with the same mesh dimensions 
towed for 30 minutes. A beam plankton trawl was towed in a 50 m@ radius 
to sample larvae and postlarvae at three stations, and the remaining 
two stations were sampled with a 50 ft bag seine (0.25 inch bar mesh). 
All organisms were enuserated in the otter trawl and seine samples and 
larval and postlarval crabs, shrimp and finfish were enumerated in the 
beam plankton trawl samples (McIlwain, 1982; Mr. James Warren, Gulf Coast 
Research Laboratory, pers. comm.). The Mississippi data were obtained 
in hard copy form by contacting Dr. Thomas McIlwain, Gulf Coast Research 
Laboratory, Ocean Springs, MS. 


2.3.5.4 Alabama Demersal Fisheries and Enviromental Data 


The Alabama estuarine data integrated into the project database 
included taxonomic count, wet-weight biomass, and near-bottom temperature, 
salinity and dissolved oxygen measurements collected sgonthly or semi- 
monthly at approximately 15 stations during the period 1977-1983 (Table 
18). Trawl samples were collected with a 16 ft otter trawl] (0.75 inch wing 
mesh, 0.25 inch cod end mesh) towed at approximately 3 knots for 10 minutes 
(Swingle, 1971). For the period 1977 to 1980, only the penaeid species 
were enumerated, thereafter, all organisms captured in the trawl samples 
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were enumerated (Mr. Steve Heath, Alabama Department of Conservation and 
Natural Resources, pers. comm.). The Alabama data were obtained in hard 
copy form from Mr. Walter Tatum and Mr. Steve Heath, Alabama Department 
of Watural Resources, Dauphin Island, Alabama. These data have not yet 
been integrated into the project database. 


2.3.6 Federal Enviromental Data 


Due to the importance of oceanographic and estuarine processes and 
enviromental conditions the life cycles and survival of the estuarine 
dependent and commercially important species, time series of data for 
river discharge, precipitation and winds, tides, and Ekman transport were 
acquired for representative stations in the Tuscaloosa Trend study area for 
the time period 1960-1983 (Table 18). 


River discharge data collected monthly at 12 stations located on the J 
major sources of freshwater input in the study were acquired on magnetic 
tape from the U.S. Geologic Survey, Office of Water Data Coordination 
and from the U.S. Army Corps of Engineers, New Orleans and Vicksburg J 
Districts. Precipitation and winds data were obtained for four coastal 
weather stations from Mr. Warren Hatch of the National Climatic Data 
Center, Asheville, North Carolina. Tide data for the period 1966 to 1983 J 
collected at Dauphin Island, AL was obtained from Ms. Janet Colt and Mr. 
Steve Lyles at the National Ocean Survey, Rockville, Maryland. Ekman 
transport data for the study area was obtained from Dr. Andy Backun, NMS, | 


Pacific Environmental Group, Monterey, California. 
2.4 ANALYTIC APPROACH 


The overall approach to the analysis of the fishery data for the 
Tuscaloosa Trend study area centered on the use of multivariate pattern 
analysis techniques to provide the context within which sgajor trends and 
sources of variation within and apong suites of community and habitat 
variables could be quantified and mapped, and homogeneous subregions of the 
Tuscaloosa Trend study area could be identified. Within this context, taxa 
showing the most clear cut, consistent and ecologically meaningful trends 
were identified, resulting in a culling of those taxa that were either 
too rare or too sporadic in distribution to provide such information. The 
ultimate goal of the pattern analysis was to define communities, habitats 
(i1.e., station groups) and the relationship of communities to station 
groups. 

One of the most important data products in the initial stages of 
community analysis is the relative composition table. Both mean percent 
composition and pooled percent composition values are given in these 
tables. Taxa which have highly clumped distributions generally have higher 
pooled than mean percent composition values. The mean percent composition, 
by scaling each sample to a 0-100 (percent) basis before calculating an 
overall mean percent composition, reduces the influence of outliers (i.e., 
very high values) in one or several of the samples. Cumulative percent 
composition (based on mean percent composition), frequency of occurrence, 
Cupulutive abundance, mean abundance (per ha), and an index of dispersion 
are also presented for each taxa. Relative composition tables were 
calculated for each of the initial community data sets used in this study, 
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and the results were used to describe overall community composition and 
to eliminate rare taxa from subsequent sultivariate community analysis. 


The principal spultivariate technique used in this study was Two-Way 
Indicator Species Analysis (TWINSPAN). TWINSPAN is an efficient way to 
display all taxonomic data in one reduced data matrix, with the samples 
and taxa oriented along gradients of community structure (Hill 1979). Ina 
TWINSPAN display, the samples are ordered across the top, and the taxa are 
ordered down the side. The numbers 1 through 5 in the display represent 
categories of increasing relative percent composition of each taxon at each 
sample (i.e.5 1 = O-2%, 2 = 2-58, 3 = 5-108, 43 = 10-208 and 5 = >20%). 
Wo numerical entry (a dash) indicates that the taxon was not found in 
the sample. The groupings of samples and taxa result from hierarchical 
dichotomizations of the samples and taxa, and represent a progressive 
refinement of the relationships of sample groups (i.e., habitat types) to 
taxa groups (i.e., communities). 


Within this context, taxa selection was conducted, and final TWINSPAN 
displays were generated for the selected taxa. These final displays 
are presented in this report. Tables of enviromental variables and/or 
community parameters and tables of correlations of taxa with enviromental 
variables were produced wherever possible, with stations and taxa ordered 
in the same way as in the corresponding TWINSPAN analyses. The algorithn 
used to calculate species diversity was the Shannon-Weiner H', while 
Pielou's Index J' was used to calculate evenness and Margalef's Richness 
Index D was used to calculate species richness. Maps depicting the 
distributions of station groups were also produced where appropriate. 
These data products substantially enhance the interpretation of the results 
of the analysis. 


In addition to TWINSPAN, factor analysis was used in the analysis 
of the Fishery Independent groundfish survey annual data. Factor analysis 
identifies independent trends in community structure (i.e., the factors), 
with the loading of each taxon on each factor indicating the importance of 
the taxon to the community trend embodied in the factor. Factor analysis 
produces scores for each factor in each sample, indicating the importance 
of the community trend embodied in the factor to the community structure 
of the sample. These scores were then used as dependent variables and 
were correlated with important environmental variables thought to influence 
nekton community dynamics in the Tuscaloosa Trend study area. 


The results of these pattern analyses were used, in concert, to 
identify nekton communities (taxa groups) and habitats (sample or station 
groups) and the relationship of taxa groups to station groups (i.e., 
communities to habitats). These relationships were expressed as taxa group 
by station group coincidence tables. This information was then used to 
discretize the study area into (internally) homogeneous subregions. Once 
the subregions were defined, community, population and habitat variables 
were statistically characterized within each subregion. A detailed 
analysis of population dynamics of commercially important penaeid shrimp 
was then conducted within this spatial context. 


2.5 RESULTS 


2.5.1 SEAMAP Survey Data, Spring 1982 
2.5.1.1 Relative Composition and Abundance 


The community composition over all samples combined from the fall 
1982 SEAMAP survey is summarized in Table 22. A total of 81,429 
individuals representing 225 taxa were identified from 128 trawl samples. 
A bierarchical master taxonomic list for these 6% taxa is shown in Table 
23. 


In general, the overall community tended to be numerically dominated 
by a relatively small number of taxa, with the vast majority of the taxa 
represented by only a few individuals each (Table 22). The nine amost 
abundant taxa represented over 50% of the pooled percent composition, and 
the 32 most abundant taxa accounted for almost 80% of the cumulative mean 
percent composition. An examination of the frequency of occurrence values 
reveals that none of the taxa were widely distributed, with only Penaeus 
aztecus being collected in greater than 50% of the samples (frequency of 
occurrence = 0.578 in Table 22). 


Trachypenaeus LPIL, Squilla LPIL, and Stenotomus caprinus each 
accounted for greater than 10% of the pooled percent composition. They 
had very clumped distributions (index of dispersion values of 725 to 1331), 
occurring on 48, 430 and 46% of the samples, respectively. Anchoa mitchilli 
accounted for 9.5% of the pooled percent composition, but occurred in only 
26% of the samples (frequency of occurrence = 0.27). Callinectes similis 
and Prionotus rubio each accounted for greater than 3% of the pooled 
percent composition, and both occurred in 44% of the samples. Penaeus 
aztecus: Sicyonia brevirostris, Anchoa aaauta and Anchoa hepsetus each 
accounted for greater than 23 of the pooled percent composition. Anchoa 
pasuta had an especially clumped distribution, being found in only 6.3% 
of the sazples. Other numerically prominent taxa include Parapenaeus 
LPIL, Micropogonias undulatus, Leiostomus xzanthurus. Sicyonia dorsalis, 
Solenccera LPIL, Penaeus duorarumg and Lolligincula brevis, each accounting 
for greater than 1% of the pooled percent composition. Of these, 
Micropogonias undulatus and Lolliguncula brevis were found in greater than 
50S of the samples, while Parapenaeus LPIL was found in only 6.3% of 
the samples. Other less numerically prominent taxa that occurred in 
greater than 303 of the samples included Sphoercides parvus, Centropristis 
Philadelohicus, Etropus crossotus, Cynoscion arenarius. Synodus foetens and 
Trichiurus Jepturus. 


2.5.1.2 Two-Way Indicator Species Analysis 


An important application of the relative composition and abundance 
tables and other exploratory analysis techniques is in the selection of 
the taxa to be included in subsequent community analyses. Based on the 
results shown in Table 22, all taxa which occurred in two or fewer samples 
were removed from further consideration. This resulted in the removal 
of 75 taxa from the original list of 225 taxa, with the remaining 150 
taxa subjected to further analysis. Two-Way Indicator Species Analyses 
(TWINSPAN) was then used to further reduce this suite of 150 taxa to a more 
workable level. The resulting ordered data matrix (whose values are one 
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Table 22. Overall relative composition of demersal nekton taxa collected 
in single replicate samples at 128 stations in and around 
the Tuscaloosa Trend study area during the spring 1982 SEAMAP 

‘ groundfish survey. 

meu CROLATIVE POOLED 
Taos sue PRRCEsT PESCENT PERCEsT ram. OF COMULATIVE ImDEX oF 
COMPOSTTIOs COMPOSITION GONPOSITION GOCUREINCE MBGNDANCE DISPERSION 
Treeay peaseus 9.963 9.963 20.538 0.877 6724. 1331.72 
Squills $.772 5.735 1$.268 0.38 29137. 1968.15 
Steaotams caprims 9. bag 3.181 11,817 0.86! " 724.59 
Apebes aitesilli 12.109 37.299 9.500 0.266 6170. 506.55 
Prieastus rubio 1.668 82.906 3.561 « 6.438 $2763. 334.85 
Peanews as Locus 3.2% 4.204 2.809 6. $5050. 128.75 
Sicyouie erevircetris 2.2% 88.860 2.212 0.320 oH: 289.30 
deenen mnsuts 2.29 50.750 2.198 0.063 $641. 940.36 
Ameben bopestus 3. 36.541 2.039 0.885 6030: 69.78 
Parapeasous 1.677 $8.216 1.598 0.063 61662. 209.89 
Ricrepeges uadu. stus 2.182 60.371 1.887 0.430 62813. 25.2! 
Lesestemus xasteurus 2.476 62.887 1.2867 6.305 63061. 141.86 
Sicyeais éereaiis 0.910 63.757 1.239 0.z8 60606. 6.15 
) Sei eaccers 1.12 64.879 1,198 0.z8 657%. 108,41 
) Peaneus éucr arus 1.028 65.907 1.066 0.352 ° 8 
Leliigusculs orevis 8.233 70.150 1.038 0.385 67509. 29.62 
Pertusus gideesii 0.607 70.737 0.939 0.242 66278. 62.21 
Spmeercises parvcs 0. 71.382 0.6682 0.359 . 38.32 
Beoilesaaia communis 0.005 71.998 6.672 6.196 69376. a$.15 
Coatropristis pmiledelphicus 0.698 72.691 0.651 0.336 6990s. 20.19 
Lelige peaieii 2.0% 78.918 6.619 6.219 70810. %.87 
Rtrepus creesetus 0.5% 75.858 6.601 0.352 70899. 22.64 
Lepepeicium greeiisi 0.871 73.929 0.553 0.273 71349. 95.57 
Syeciue gusteri 6.981 76.509 6.891 o . ⁊c 71749. 73.06 
Doryteuthis pieii 0.702 77.211 6,008 0.087 72143. 125.18 
Prieastus salmpaicsior 0.534 77.7% 0.965 0.102 72322. 99.43 
Cyaneeios areaarius 6.963 76.708 6.852 0.375 7289 26.64 
Syecius 0.870 79.179 6.008 0.125 73219. 104.08 
Diplectrus dSivittetue 0.915 79.6% 6.399 0.zm8 73544. 18.12 
Syecius 0.082 79.7% 0.3% 0.063 73es8 196.08 
Ovalipes 0.103 79.689 0.370 6.016 78159. 298.99 
Antereices 0. 926 © .615 0.368 0.141 78859. 63.56 
Portuaus spinicarpus 0.802 61.217 6.321 6.109 78720 $9.80 
Seuills enpuse 0.258 61.875 6.321 0.070 7896) 127.80 
Syuedus feetens 0.826 61.901 0.306 0.336 7$Z0 11.60 
Priesetus tribulus 0.353 62.254 0.362 6.203 7S476 25.39 
Traehiurus lepturus 0.706 62.960 0.262 0.313 7$706. 17.07 
Steiageeaserisa argectes 0.202 83.251 0.268 0.078 Ts928 30.09 
Luidis 0.606 63.917 0.264 6.095 76139. 73.18 
Srasa urvo piagiuss 0.891 Ga .008 6.263 0.297 ° 16,64 
aplyaia 0.0% 62.508 0.262 0.039 76566. 165.92 
Meilite quiaguiesperfor ita 1.953 66.058 0.237 0.02 76759 61.23 
Pepriius ourti 0.956 07.413 9.228 0.133 76945. &$ 62 
Pricestus roseus 0.263 67.677 0.211 0.039 77117. 6.70 
docbos 0.230 07.907 0.208 0.031 77206 60.25 
Lagoées rhepen ices 0.277 68.133 0.199 0.070 T7Tea8 *9.59 
Hopiuasie eecrurus 0.168 66.321 0.1% 0.164 77607 10.8 
Belieter ailitaris 0.16 68.505 0.168 0.070 TT7S7. 26.5! 
Pericatays porosisss ms 6.128 68.629 0.177 0.219 TT). ay.a8 
ca.careta 0.1485 68.775 0.178 0.094 70043. 30.41 
Serresus atroorancous 0.164 66.936 0.178 0.078 7610s. 70.67 
Malievticatere sculestus 0.16 69.12 6.169 0.133 12a. 33.34 
Mesticirrius emericasus 0.350 69.473 0.168 0.133 78060 25.92 
Callinectes sapicus 1.065 91.338 0.152 0.203 7166s 13.80 
Ceetropristis ceyurus 0.219 558 0.138 0.070 76% 80.31 
Sey pooscs 0.199 91.7% 0.14 0.939 78799. 39.06 
Qalerescsacrus o@ry sur us 1.880 3.637 0.120 0.203 77. 9.49 
Stellifer lascecietus 0.12 8.739 0.118 0.039 70993. 78.00 
Portupus 0.142 @.9! 0.195 0.023 Tee. $1.09 
Seuriés orasiliensis 0.12 o.0268 0.115 0.133 T9168). 33.33 
Eucinostamus gu.e 0.043 94.068 0.18 0.039 79278. 36.28 
Prastipom@eices aquiicnar:s 0.089 4.157 0.096 0.078 79952. 14.87 
Penseus setiferus 0.128 94.2085 0.093 0.168 70426. 7.01 
Citharicateys spiiopterus 0.124 409 0.c¢9' 0.164 TWO. 12.1° 
hoestes apericanus 0.091 #500 0.087 0.0%6 7%??. 63.39 
Opeiemtaus gomesii 0.06! 56) 0.080 0.070 79636 16.50 
Meareagu.s jaguase 0.138 608 0.076 0.102 79700 12.65 
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Table 22. Continued. 


Ou CRSLATIvVe eae 
Tams twa PERCE? Pesce: rik. OF COBLATIVE Ieper OF 
COMPOSITION GUOSITICN GOPOSITION GQOCUREECE «GRACE (OLSPERSION 
aries felis 1.835 *.534 6.o7¢ 0.164 TeTé!. $.29 
Maecms coastricts 6.117 % .650 0.075 6.03! 79822. 21.68 
Breveertis patroaus 6.033 6.684 0.074 0.039 79862. 37.89 
toh [AMed OMB POUL ADD 0.163 % 867 0.078 6.070 T9942. 12.50 
Cyresesicn aptsus 0.1398 97.005 0.064 0.070 199% 2.79 
Lerigus fasciatus 6.103 7.108 0.056 6.109 @040. 5.16 
Pricestus carciigus 6.100 9.207 6.084 6.087 won. 8.02 
Pricestes scitulus 6.067 9.275 6.054 0.039 128. 19.54 
Cralepestta emit temseai 6.087 97.322 0.053 0.098 171. 4.79 
PY Leap tus 6.029 7.351 6.053 6.0% 214. 23.31 
Pricestus pareisius 6.083 97 aye 0.080 0.039 woas. 6.76 
Syusées poeyi 0.054 | 0.048 6.031 2m. 1$.33 
Crasesics 6.084 97.331 6.085 0.039 331. 10.09 
Lege pt i4ius 6.037 9.569 6.084 6.078 00367. 8.70 
Treshiasees=aius ayepe 0.0% 9 625 0.0484 0.087 ° 17.75 
Pegs page 6.089 # .673 6.044 6.031 00435. 2.49 
angquipectes 6.060 9.733 6.639 6.031 eoer'. 12.60 
dotenmsrius rediosus 6.031 97.768 0.036 0.006 S502. &.60 
Pegriias pare 0.0% 9 660 0.037 0.006 $32 &.0 
Mallitiase 6.091 7.1 6.036 0.055 054. 7.08 
G@rieepristis aarysepters 9.119 8.070 0.033 6.087 wses. 6.02 
Grepayeis regius 0.088 96.198 0.032 0.016 006 14. 12.9 
Calapps suiests 0.028 8.140 6.031 0.0% 00639. 3.3 
Mpeneastbus bispiéus 0.088 6.168 6.029 6.078 00663. 3.25 
bneidinoos 0.090 “6.27 0.028 6.06 006 6s. 4.34 
Laidies elatarete 0.081 “.z768 0.028 0.0% " 11.61 
Mptapeasecpsis geese: C.056 98.334 0.026 6.008 ° 2.00 
Serresicuius pumiiic 0.031 96.365 0.028 6.031 753. 5.74 
Qretuis sertsts 0.009 8.378 0.0m 0.087 torr. 7.4 
Dipicstres ferecous 6.021 6.39 0.0m 0.016 ors. 19.08 
Perifers 0.088 96.443 0.025 6.008 6081s 20.00 
Bepetus eppeiitious 0.028 4.471 0.025 0.078 635 2. 
Ogeoce pha. us 6.081 6.511 0.0m 0.016 Goma 12.63 
Seerpeens oresilicasis 0.037 6.548 0.020 0.0% eoe7o 9.07 
Prieeptus stearas: 0.032 96.580 0.020 0.085 ecome 2.” 
GQrepeycisa floricanus 0.025 9.604 0.016 6.087 toe: 2.9! 
Ceoulolatiluse istermedius 6.004 94.008 0.018 6.0% soere. 10.% 
Sgneereises torea.is 0.02! 96.630 6.017 0.03! 00930 $.79 
Qyumecairus tome 0.02" 96.650 0.017 0.631 Opes a. 
Synesus istereed:us 0.022 6.472 0.0% 6.023 or? 4.32 
daasions istus 6.020 6.69 0.0% 0.031 boro 3.70 
Lepopaidius jeaaase 6.029 98.720 0.0% 0.031 94). 3.4 
Qpmidion weissi 0.020 6.78 6.015 0.063 moe. 1.75 
Seyi larws 6.019 8.739 0.015 0.0% 61007 6.62 
Opaigion greyi 3.0% 8.775 6.015 0.008 s1019 12.00 
Opaidies Boi brocai 6.017 8.78 0.015 0.06 6103). 6.62 
Deespterus pusctaius 0.077 6.865 6.015 o 79 61043. 2.59 
Raje egiasteris 0.022 8.892 6.015 \ ws 61055 2.09 
Apenovieils 0.012 8.93 0.015 6.023 61067 4.10 
Piews pepyretis 6.017 8.920 0.015 6.008 61079 12.00 
Groparcis cirretus 6.018 8.939 0.018 6.0% tow $.87 
Coagrins fleve 0.009 6.97 0.01 0.039 61101 2.73 
Pertuaus opi niaasus 0.015 96.963 0.018 0.031 S112 6.05 
Pelyédectyius octoeesus 0.12 99.080 0.018 0.031 11z. 3.8 
Treeeurus ietaesi 0.0m 99.109 6.012 0.031 61133 2.” 
Opeiurcices 0.028 99.133 0.012 0.008 61148) 10.00 
Seyi larises 0.02 99. 196 0.012 6.023 61193 6.57 
Keteetestoms ai digutts 0.022 9.178 0.011 0.00 61162 5. 
Trigectes aaculatus 0.0% 99.268 0.011 0.00 61171 $.6« 
Seapcerceorus e664. 8 us 0.0% 99.328 0.010 0.085 1179 1.20 
Bairdielis ceryeure 0.015 99.339 0.010 0.03! 611e7 3. 
Serdinelis ancdovisa o. o 99.355 6.010 0.023 11% 3.21 
Derceoms petenense 0.006 99.360 0.010 6.008 61203 8.90 
Upeseus parvus 0.010 99.370 0.010 0.023 6121) 2.71 
Mllus suretus 0.009 99.378 0.009 0.06 si2ie $.27 
CaLianyeterue sepoepli 0.18! 99 $20 0.009 0.039 6'225 1,42 
Reminoices 6.017 99.537 0.009 0.008 81232 7,00 
Speyreens voreaiis 0.008 99.540 0.069 6.008 time 7.00 
Miinepiore docasus 6.031 99.572 0.007 0.023 sizes 2.9 
Casetodipterus facer 0.025 9.597 0.007 0.008 61251 6.90 
~~ VJ J 
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Table 22. Continued. 


-_a CESLitivs POOLE 
Tames tue PEsCEs? PERC? PEacET rik. OF CEBLATIVE Taper oF 
CEPOSITION GOPOSITION GOPOSITION <GOCUREEECE «46©GASCE OO OGLSPERS ION 

Seniognis 6.002 99. 966 6.001 6.008 Reid 1.00 
bemstboetr esi oe queer iaorais 0.002 99. 969 6.001 0.008 yeask 1.06 
Ovalipes floricams 6.003 99.972 0.00" 6.008 #i9tZ. 1.00 
Oralipes guscul 6.061 9.973 0.001 6.008 oreré. 1.00 
Segliarices sedifer 6.001 99.974 0.001 0.708 e1ai7. 1.00 
Partbesepe serrata 6.001 99.975 6.001 ° ot o1e18. 1.00 
Libiass 6.001 99. 976 6.001 0.008 614198. 1.00 
Let jemiase 6.011 99. 987 6.001 0.008 61420. 1.00 
Ops. unas 6.001 99.968 0.001 6.008 14a21. 1.00 
Leielamerwes Gi Lidus 0.062 99.90 6.001 6.008 61422. 1.00 
G@nstrepesita frestaiis 0.062 9.993 6.001 6.008 $1423. 1.00 
Pager itae 6.061 99. 990 6.001 6.068 1428. 1.00 
Mesteius canis 6.002 99.988 6.001 0.008 6razs. 1.00 
Cheear i as tnyes 0.000 9.9m 0.00" 6.008 61428. 1.00 
Canais 0.002 99.998 9.001 0.008 ovaz7. 1.00 
Gargpai isco 6.001 09.999 6.001 6.008 61428. 1.00 
Dasyetis eabins 6.001 100.000 6.001 0.008 61429. 1.00 
Sees seul! . Sas (18 Ta Takie 225 
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ed in single 
23. Hierarchical list of demersal nekton taza collect 
— replicate samples at 128 stations in and around the Tuscaloosa 


Trend study area during the spring 1962 SEAMAP groundfish survey. 


203 


Arthropoda 58 
Crustacea 61 
Decapoda 6175 

Penaeidae 617701 

® Metapenaeopsis goodei 6177010301 

® Parapenaeus 61770105 

sd Penaeus aztecus 6177010101 

® Penaeus duocrarus 6177010102 

® Penaeus setiferus 6177010103 

s Sicyonia 61770104 

® Sicyonia brevirostris 6177010401 

® Sicyonia dorsalis 6177010402 

® Sicyonia stiapsoni 6177010406 

® Solenocera 61770106 

® Solenoccera vioscai 6177010602 

® Trachy penaeus 61770102 

® Xiphopeneus kroyeri 6177010701 
Sergestidae 617702 

® Acestes americanus 6177020101 
Al buneidae 618313 

. Albunea paretii 6183 130201 

® Scyllaridae 618202 

® Scyllarides 61820202 

® Scyllarides nodifer 6182020202 

8 Scyllarus 61820201 

ft Paguridae 618306 

® Clibenarius 61830607 

® Clibanarius vittatus 6183060701 

® Pagurus 61830602 

® Goneplacidae 618905 
Portunidae 618901 

‘ Arenaeus cribrarius 6189010101 

® Callinectes danae 6189010303 

® Callinectes sapidus 6189010301 

8 Callinectes sisilis 6189010302 

® Ovalipes 61890105 

6 Ovalipes floridanus 6189010501 

® Ovalipes guadulpensis 6189010577 

® Ovalipes ocellatus 6189010502 

® Portuous 61890106 

® Portunus gibbesii 6189010601 

® Portunus sayi 6189010602 

® Portunus spinicarpus 61890 10603 

® Portunus spiniganous 61890 10604 
Xanthidae 618902 

® Menippe mercenaria 6189021301 

® Pilugous dasypodus 61869021405 

® Rhitbropanopeus harrisii 6189020901 
Dromiidae 618502 

® Dromidia antillensis 6185020301 
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Table 23. Continued. j 
* Majidae 618701 
. Anasisus latus 6187012001 
® Libinia 61870109 J 
® Libinia emarginata 6187010902 
° Macrocoelosa 61870121 
® Metoporhaphis calcarata 61870116801 
® Podochela 61870119 | 
® Stenocionops spinosissiza 6187012403 
® Stenorhynchus seticornis 6187011701 
s Parthenopidae 618702 J 
. Leiolambrus nitidus 6187020201 
® Parthenope 61870201 
® Parthenope serrata 6187020104 J 
Calappidae 618602 
e Calappa flammea 6186020101 
® Calappa sulcata 6186020102 
® Hepatus epheliticus 6186020201 J 
Leucosiidae 618603 
e Persephons aquilonaris 6186030103 
® Persepbona mediterranea 6 186030104 J 
® Persepbona punctata 6186030101 
Raninidaee 618604 
® Raninoides louisianensis 6186040201 
® Caridea 6179 J 
Palaemonidae 617911 
® Macrobracbium ohione 6179110201 
Stomatopoda 6191 J 
Squillidae 619101 
® Squilla 61910101 
® Squilla chydaea 6191010102 
® Squilla empusa 6191010101 J 
Palinura 6182 
Palinuridae 618201 
® Panulirus argus 6182010101 | 
Mollusca 5085 
Bivalvia 55 i 
Arocoida 5506 
Arcidae 550601 
® Barbatia candida 5506010502 | 
Mytiloida 5507 
Pinnidaee 550702 
® Atrina serrata 5507020102 
Pterioida 5506 J 
Pectinidae 550905 
bd Aequipecten 55090506 
° Aequipecten gibbus 550905087? i 
® Amusium papyraceup 5509051101 
Veneroida 5515 
Tellinidae 551531 
8 Macoma constricta §515310121 | 
Veneridae 551547 
8 Chione latilirata 551547 1506 
. Pitar cordatus 5515471202 | 
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Table 23. Continued. 
| Cephalopoda 57 
Theuthidida 5705 
5 Mycpsida 5706 
Loliginidae 570601 
. Doryteuthis pleii 5706010301 
J Loligo pealeii 5706010102 
5 ® Loligo pleii 5706010103 
® Lolliguacula brevis 5706010201 
Octopodida 5708 
J Octopodidae 570801 
® Octopus vulgaris 5708010202 
Gastropoda 51 
Anaspidea 5128 
J Aplysiidae 512402 
® Aplysia 51240202 
Mesogastropoda 5103 
J Cassididae 510377 
® Cassis 51037702 
Cymatiidae 510378 
® Distorsio clathrate 5103780301 
5 Ficidae 5103861 
e Ficus papyratia 5103810177 
Lamellariidae 510366 
J . Lamellaria 51036601 
Naticidae 510376 
® Polinices duplicatus 5103760407 
Sinus 51037605 
J Tonpnidae 510380 
® Tenna galea 5103600101 
Neogastropoda 5104 
a Buccinidae 510504 
® Cantharus cancellarius 5105040401 
s Muricidae 510501 
5 ° Thais baemastona 5105010801 
® Opisthobranchia 5161 
® Wudibranchia 5127 
Stenoglossa 5105 
| Melongenidae 510507 
® Busycon canaliculatus 5105070102 
, v Busycon spiratus 5105070106 
Echinodermata 81 
Arbacioida 8147 
J Arbaciidae 814701 
® Arbacia punctulata 8147910101 
® Asteroidea 8104 
Paxillosida 8106 
| Astropectinidae 810601 
® Astropecten 81060105 
Spinulosida 8112 
5 8 Clypeasteridae 815301 
bd Clypeaster 81530101 
| 75 
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Table 23. Continued. 


Echinoidea 
Clypeasteroida 
Mellitidae 
Mellita quinguiesperforata 
Holothuroidea 
Oph iuroidea 
Stellercidea 
Platyasterida 
Luidiidae 
Luidia 
Luidia clathrata 


Porifera 


Cnidaria 
Anthozoa 
Pennatulacea 
Renillidae 
Renilla milleri 
Pennatulidae 
Scy phozoa 
Semacostomese 
Pelagiidae 
Corysaora quinquecirrha 
Ulearidae 
Aurelia 


Ectoprocta 


Chordata 
Antennarioidei 
Antennariidae 
Antennarius radiosus 
Ogcocepbal idae 
Halieutichthys aculeatus 
Ogcocephalus 
Ogeocepbalus nasutus 
Ogeocephbalus parvus 
Ogcocephalus radiatus 
Zalieutes scgintyi 
Aulostomoidei 
Fistulariidae 
Fistularia tabacaria 
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8136 

8152 
815504 
8155040101 
8170 

8120 

8101 

8105 
810501 
81050101 
8105010102 


36 


37 

3740 

3752 
375303 
3753030101 
375402 
3730 

373% 
37340) 
3734010203 
373403 
37340302 
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8386 

8787 
878702 
8787020203 
878704 
8787040301 
87870401 
8787040103 
8787040105 
8787040 106 
8787040401 
8819 
881902 
8819020101 


Table 23. 


Continued. 


Balistoidei 
Balistidae 
Aluterus beudeloti 
Aluterus schoepfi 
Aluterus scriptus 
Balistes capriscus 
Canthidermis sufflamen 
Monacanthus 
Monacanthus ciliatus 
Monacanthus hispidus 
Monacanthus setifer 
Ostraciontidae 
Acantbostracion quadricornis 
Batrachoidiformes 
Batrachoididae 
Porichthys porosissisus 
Chondrichthyes 
Exocoetoidei 
Exocoetidae 
Cypselurus beterurus 
Hirundichthys rondeleti 
Parexoooetus brachypterus 
Prognichthys gibbifrons 
Labroidei 
Labridae 
Hemipteronotus novacula 
Lophiodei 
Lophbiidae 
Lophius 
My ctophoidei 
Sy nodontidae 
Saurida brasiliensis 
Synodus foetens 
Synodus intermedius 
Synodus poeyi 
Trachinocephalus 
Trachinocephalus ayops 


Osteichthyes 


Anguilliformes 
Congridae 
Congrina flava 
Ophichthus gomesii 
Ophichtbus ocellatus 
Mur aenesocidae 
Hoplunnis 
Hoplunnis sacrurus 
Mur aenidae 
Gymnothorax 
Gymnothorax ocellatus 
Gymnotborax saxicola 
Ophichthidae 
Echiophis 


Myrophis punctatus 
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8860 
886002 
8860020102 
8860020101 
8860020104 
8860020201 
8860020502 
88600207 
8860020701 
8860020703 
8860020704 
886003 
8860030201 
8783 
878301 
8783010106 
8701 

8803 
880301 
8803010101 
8803010903 
88603011101 
6603011201 
8839 
883901 
8839010802 
8786 
878601 
87860101 
8762 
876202 
8762020301 
8762020101 
8762020102 
8762020104 
87620204 
8762020401 
8717 

8740 
874112 
6741120302 
8741131001 
8741131003 
874108 
87410801 
8741080102 
874105 
87410504 
8741050405 
8741050407 
674113 
67411377 
8741130802 


Table 23. Continued. 


Clupeiformes 
Clupeidae 
Brevoortia patronus 
Dorosoma petenense 
Etrumpeus teres 
Harengula jaguana 
Opisthonema oglinuz 
Sardinella anchovia 
Engraulidae 
Anchoa 
Anchoa hepsetus 
Anchoa lyclepis 
Anchoa mitchilli 
Anchoa nasuta 
Anchoviella 
Anchoviella perfasciata 
Gadi formes 
Bregmacerotidae 
Bregmaceros atlanticus 
Gadidae 
Urophycis cirratus 
Urophycis floridanus 
Urophycis regius 
Merlucciidae 
Steindachneria argentea 
Moridae 
Physiculus fulvus 
Ophidiidae 
Brotula barbata 
Lepophidium 
Lepophidium brevibarbe 
Lepophidium graellsi 
Lepophidium jeannae 
Neobythites gillii 
Ophidion grayi 
Ophidion holbrooki 
Ophidion welshi 
Otophidium omostignun 
Perciformes 
Callionymidae 
Callionymus agassizi 
Carangidae 
Caranx 
Caranx fusus 
Caranx hippos 
Caranx latus 
Chloroscombrus 
Chloroscombrus chrysurus 
Decapterus punctatus 
Selar crumenophthalafus 
Selene setapinnis 
Selene vomer 
Trachurus lathami 
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8745 
874701 
8747010403 
8747010502 
8747010601 
8747010803 
8747010701 
8747011003 
874702 
87470202 
8747020201 
8747020205 
8747020202 
8747020206 
87470203 
8747020304 
8789 
879102 
8791020101 
879103 
8791031005 
8791031007 
8791031002 
879104 
8791040201 
879101 
8791010301 
879201 
8792010401 
87920105 
8792010502 
8792010504 
8792010505 
8792012001 
8792010602 
8792010603 
8792010605 
8792010701 
8834 
884601 
8846010101 
883528 
88352803 
8835280302 
8835280303 
8835280304 
88352804 
8835280401 
8835281202 
8835280601 
8835280777 
8835280701 
8835280102 


Table 23. 


Continued. 


Gobiidae 
Bollmannia communis 
Gobionellus boleosoma 
Gobionellus hastatus 
Apogonidae 
Apogon maculatus 
Branchiostegidae 
Caulolatilus intermedius 
Chaetodonidae 
Chaetodon ocellatus 


Coryphaenidae 
Cory phaena 
Echeneidae 
Echeneis naucrates 
Ephippidae 
Chaetodipterus faber 
Gerridae 
Eucinostomus argenteus 
Eucinostogus gula 
Grammistidae 
Rypticus maculatus 
Lut janidae 
Lut janus camppechanus 
Lut janus synagris 
Pristipomoides aquilonaris 
Rhomboplites aurorubens 
Mul lidae 
Upeneus parvus 
Pomadasyidae 
Haegmulon aurolineatus 
Orthopristis chrysoptera 
Priacanthidae 
Priacanthus arenatus 
Pristigenys alta 
Rachycentridae 
Rachycentron canadumz 
Sciaenidae 
Bairdiella chrysura 
Cynoscion 
Cynoscion arenarius 
Cynoscion nothus 
Equetus lanceolatus 
Equetus umbrosus 
Larigus fasciatus 
Leiostomgus xanthurus 
Menticirrbus americanus 
Menticirrhbus littora)is 
Micropogonias undulatus 
Steilifer lanceolatus 
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884701 
8847011601 
8847010501 
8847010502 
883518 
8835180107 
883522 
8835220103 
883555 
8835550101 
883529 
88352901 
883527 
8835270201 
883552 
8835520101 
883539 
8835390101 
8835390102 
883503 
8835030204 
883536 
8835360107 
8835360112 
8835360701 
8835360501 
883545 
8835450402 
883540 
8835400101 
8835400201 
883517 
8835170101 
8835170201 
883526 
8835260101 
883544 
8835440301 
88354401 
8835440106 
8835440103 
8835441202 
8835441206 
8635440501 
8835440401 
8835440601 
8835440602 
8835440701 
8835441001 


Table 23. 


Continued. 


Serranidae 


Centropristis ocyurus 
Centropristis philadelphicus 
Diplectrus bivittatuz 
Diplectruz formosuz 
Epinephelus flavolimbatus 
Hemanthias leptus 
Serraniculus pumilio 
Serranus atrobranchus 
Serranus phoebe 

Serranus subligarius 


Sparidae 


Archosargus probatocephalus 
Calamus leucosteus 

Calagus sodosus 

Lagodon rhomboides 

Pagrus pagrus 

Stenotomgus caprinous 


Scoabridae 


Scomberomgorus saculatus 


Cynoglossidae 


Symphurus civitatus 
Symaphurus diomedianus 


Syaphurus plagiusa 


Soleidae 


Achirus lineatus 
Gymnachirus texae 
Trinectes saculatus 


Pleuronectoidei 
Bothidse 


Ancylopsetta dilecta 
Ancylopsetta quadrocellata 
Bothus 

Bothus ocellatus 
Citharichthys cornutus 
Citharichthys macrops 
Citharichthys spilopterus 
Cyclopsetta chittendeni 
Cyclopsetta fimbriata 
Etropus crossotus 
Gastropsetta frontalis 
Monolene sessilicauda 
Paralichthys lethostignma 
Syacium 

Syacium gunteri 

Syacium mgicrurup 

Syacium papillosuws 
Trichopsetta ventralis 


Polynemoidei 


Polydactylus octoneszus 
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883502 
8835020304 
8835020305 
8835021005 
8835021002 
8835020405 
8835021201 
8835022201 
8835022302 
8835022308 
8835022309 
883543 
8835430301 
8835430505 
8835430506 
88354" 9201 
8835430601 
8835430102 
885003 
8850030502 
885802 
8858020102 
8858020103 
8858020101 
885801 
8858010202 
8858010303 
8858010101 
8857 
885703 
8857030503 
8857030506 
88570306 
8857030603 
8857030106 
8857030109 
8857030110 
8857030801 
8857030802 
8857030201 
8857031001 
8857031204 
8857030304 
88570313 
8857031301 
8857031302 
8857031303 
8857031404 
8838 
8838010101 
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nan. 


Rajiformes 
Dasyatidae 
Dasyatis sabina 
Gymnura sicrura 
My liobatidae 
Rhinoptera (ionasus 
Rajidze 
Raja eglanteria 
Raja texana 
Torpedinidae 
Narcine brasiliensis 
Scosmbroidei 
Trichiuridae 
Trichiurus lepturus 
Scorpaenoidei 
Scorpaenidae 
Neomerinthe hemingwayi 
Pontinus longisjpinis 
Scorpaena 
Scorpaena brasiliensis 
Scorpaena calcarata 
Scorpaena plusieri 
Triglidae 
Bellator 
Bellator militaris 
Peristedion 
Peristedion miniatus 
Prionotus 
Prionotus caroliaus 
Prionotus sartis 
Prionotus opbryas 
Prionotus paralatus 
Prionotus roseus 
Prionotus rubio 
Prionotus salmonicolor 
Prionotus scitulus 
Prionotus stearnsi 
Prionotus tribulus 
Scyliorhinoidei 
Carcharhinidae 
Mullus auratus 
Mustelus canis 


Rhizoprionodon terraenovae 


Sphyrnidae 
Sphyrna lewini 
Siluriformes 
Ariidae 
Arius felis 
Bagre marinus 
Sphyraenoidei 
Sphyraenidae 
Sphyraena borealis 
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8713 
871305 
8713050105 
8713050202 
87 1307 
8713070301 
871304 
8713040113 
87 13040133 
871303 
8713030401 
8850 
885002 
8850020201 
8826 
882601 
8826010402 
6826010503 
88260106 
8826010605 
88260 10606 
8826010614 
882602 
88260202 
8826020203 
88260203 
8826020307 
88260201 
8826020101 
8826020111 
8826020113 
8826020114 
8826020117 
8826020118 
8826020120 
8826020103 
8826020121 
8826020104 
8708 
870802 
8835450201 
8708020401 
8708020301 
870803 
8708030103 
8777 
877718 
8777180202 
8777180101 
8837 
883701 
8837010102 


Stromateoidei 
Stromateidae 
Peprilus burti 
Peprilus paru 
Syngnathoidei 
Syngnathidae 
Hippocagzpus 
Syngnathus scovelli 
Tetradontoidei 
Diodontidae 
Chilomycterus schoepfi 
Tetraodontidae 
Lagocephalus laevigatus 
Sphoeroides dorsalis 
Sphoeroides nephelus 
Sphoeroides parvus 


Sphoeroides spengleri 
Trachinoidei 


Opistognathidae 
Lonchopisthus lindneri 

Uranoscopidae 
Astroscopus y-graecus 


Ascidisacea 


Miscellaneous taxa 


Gorgoniidae 
Sepiolidae 
Rossia 
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8851 
885103 
8851030104 
8851030102 
8820 
882002 
88200202 
8820020113 
8861 

886 103 

886 1030101 
886 101 

886 1010101 
886 1010205 
886 1010208 
886 1010210 
8861010211 
8840 
884002 
8840020102 
884014 
8840140102 
8401 


375105 
570402 
57040201 


of the five categories of relative percent composition of each taxa counts 
in each sample) provided the context for assessing the ecological trends of 
these taxa, and the identification and exclusion of taxa that d‘¢ not show 
meaningful trends. This initial TWINSPAN display is not presented in this 
report. Of the 150 numerically abundant taxa selected from the relative 
composition analysis, 84 taxa were ultimately selected for inclusion in the 
detailed community analysis. 


After the suite of 8% taxa were selected, a final TWINSPAN analysis 
was conducted, resulting in the ordered two-way display shown as Figure 
11. Table 24 presents values for envirommental variables and comzunity 
parameters in each sample, with the samples ordered and grouped in the 
same manner as in the corresponding TWINSPAN display (Figure 11). Table 25 
presents the Pearson product-moment correlation coefficients of the density 
of each taxon and the values for the community indices in each sample with 
each enviromental variable, with the taxa ordered and grouped in the same 
manner as in the corresponding TWINSPAN display. Figure 12 presents a map 
showing the affinities of the 128 samples to the most meaningful TWINSPAN 
sample groups in Figure 11. Examination of Figures 11 and 12 and Tables 
24 and 25 in concert helps identify enviromental trends most related to 
the ordering and grouping of the samples and taxa. 


These results indicated that the ordering of samples across the top 
of the TWINSPAN display (Figure 11) were related to depth, hydrographic 
conditions and geography. The samples on the far right of the TWINSPAN 
Gisplay (Sample Group II in Figures 11 and 12 and Table 24) were generally 
collected at the shallowest depth stations (2 to 14 m), and were generally 
characterized by the lowest salinities (range frce 6.4 to 35.5 ppt) and the 
highest temperatures (range from 23.0 to 31. 7° C). Within Group II, there 
did not appear to be much difference in the depth, hydrographic conditions 
or geographical location of the samples in Groups IIA! and IIB2 (Figure 
12 and Table 24). 


In general, the samples in Station Group II had lower total numbers 
of taxa and lower values for community parameters compared to those in 
Station Group I (Table 24). Most of those in Station Group IIB were very 
Gepaupsrate. Numbers of individuals were more variable than were values 
for community parameters within both Groups I and II, but Group II included 
@ much larger number of samples with very few individuals (Table 24). 


The samples in Sample Group I were, for the most part, collected 
in deeper waters (depth ranged from 9 to 90 #), and were generally 
characterized by higher salinities (salinity ranged from 31. 0. to 37.7 ppt) 
and lower temperatures (temperature ranged from 17.6 to 27.8° C). Within 
Group I, samples in the two outside groups (Groups IA! and IB2) included 
the majority of the sagples from tue deep water stations while those in 
Groups IA2 and IBi were mainly ccilected from middepth stations. Of the 
deep water stations, those in Group IA! were mainly collected east of 
the Mississippi River outfall, while those in Group IB2 were collected 
mainly west of the delta. Similarly, those in Group IA2 were collected 
mainly from the eastern and central regions of the study area, while those 
in Group IB! were mainly collected from the western and central regions 
(Figures 11 and 12 and Table 24). Therefore, within Group I, the major 
trend (separating Group IA from Group IB) appear to be geographical, and 
within Groups IA and IB, the differences were most related to depth. 
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Figure 11. Ordered two-way display resulting from TWINSPAN analysis of 
relative abundances of 84 selected demersal nekton taxa collected 
in single replicate samples at 128 stations in and around 
the Tuscaloosa Trend study area during the spring 1982 SEAMAP 
groundfish survey. 
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Figure 12. Map of the SEAMAP groundfish study area showing the sesbership of the samples to the 
six most meaningful groups resulting from TWINSPAN analysis of relative abundance of 64 
Selected demersal nekton taxa collected in single replicate samples at 128 stations in and 
around the Tuscaloosa Trend study area during the spring 1982 SEAMAP groundfish survey. 
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Ordered table of enviromental and community parameters 


Table 24. 


Single replicate samples collected at 128 stations in and around 


the Tuscaloosa Trend study area during the spring 1982 SEAMAP 


groundfish survey. 
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Table 25. 


Ordered matrix of simple bivariate Pearson product smoment 
correlation coefficients of densities of 684 selected demersal 
nekton taxa and community parameters with enviromental vari.oles 
collected at 128 stations in and around the Tuscaloosa Trend study 
area during the spring 1982 SEAMAP groundfish survey. 
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The taxa were ordered such that those gost characteristic of the 
shallower depth, lower salinity and higher temperature stations (Sazple 
Group II) were located along the bottam portion of the TWINSPAN display 
and ordered correlation table (Taxa Group II in Figure 11 and Table 25). 
Conversely, those taxa that were gost characteristic of the deeper waters 
with higher salinities and lower temperatures (Sample Group I) were located 
along the sgiddle to upper portions of the TWINSPAN display (Taxa Group I 
in Figure 11 and Table 25). 


Total sumber of taxa, species diversity and species richness tended 
to show soderately strong positive relationships with depth and salinity. 
and moderately strong negative relationships with temperature (Table 25), 
indicating that the offshore communities tended to be gore diverse than 
those inshore. 


Although depth, hydrography and geography vere obviously related to 
the ordering and grouping of samples (and therefore related to community 
composition), these factors alone did not adequately account for all of the 
trends evident in the TWINSPAN display, especially those in Sample Group 
I. The distributions cf many demersal nekton species are also strongly 
related to the characteristics of the sea floor. Because no sediment data 
were collected during the SEAMAP program, sediment texture was inferred 
by overlaying a wap of the SEAMAP station locations on a recent sap of 
sedigent texture in the study area. 


The taxa in Taxa Group IA (Solenocera LPIL through Stenotomus cab. inus 
in Figure 11 and Table 25) were wirtually restricted to the moderate to 


deep water stations (Sample Groups IA and IB!1). The taxa in Group IA’ 
were most characteristic of Sample Group IA, with occasional scattered 
occurrences in Sazple Group IB. Some of the taxa post representative of 
this trend include Loligo pealeii and Sicyvonis brevirostris. The taxa in 
Group IA2 tended to be sore widely distributed than those in Group IA!, 
with many being well represented across Station Groups IA and 1B!. §ynodus 


foetens. Penaeus duorarum and Stenotomus caprinus were most indicative of 
this trend. 


As @& group, the taxa it: Group IA tended to exhibit positive 
correlations with depth, dissolwed oxygen, and salinity and negative 
correlations with temperature (Table 25). However, in many cases these 
correlations tended to be weak. §olenpocers LPIL. Drophycis floridapus. 
Portunus abinicarpus. Bellator militaris. Scorpaena calcarata and Synodus 
foetens exhibited moderately strong positive relationships with depth. and 
moderate negative relationships sith temperature. 


The taxa in Group IB were virtually restricted to the stations 
in Saeaple Groups iB! and IB2 (Figures 11 and i12). Some of the 
taxa most representative of this trend included Caljinectes similis. 
Sauilia LPIL, Trachypepaeus LPIL, and Prionotus cubio. Parapenaeus LPI, 


Bolilmanis communis and jieindachneris argapies tended to be restricted in 
distribution to the moderately deep tc deep water stations included in 


sample Group IB2, whereas Portunius gibbesii. Etropus srospotus. Saurida 
brasiliensis: Harengula Jaguana *2¢ §ypotroices peryu  ‘anded to be 
restricted to the shallow to gsoderately decp statins rer” seated in Sample 


Group IB! (Figure 11 and Table 24). (Csliinpectes sir dis. Porishthys 
“ak 


i | 


| 


porosissigus, Squilla LPIL, Trachypenaeus and Prionotus rubio were widely 
distributed across Group IB stations (Figure 11). 


The correlations of the densities of Group IB taxa with environmental 
variables were greatly similar to those for the Group IA taxa. Most taxa 
in both groups exhibited positive relationships with depth and salinity, 
and negative relationships with temperature (Table 25). However, the 
Group IB taxa generally exhibited stronger negative correlations with 
temperature and slightly stronger positive correlations with salinity, 
and also showed consistent but weak negative correlations with dissolved 
oxygen. These differences reflect the greater depths, lower dissolved 
oxygen concentrations, higher salinities, and lower temperatures of many 
of the stations represented by samples in Sample Group IB2 (Table 
24).  Callinectes similis, Lepophidiup graelisi» Hopiunnis macrurus, 
and Centropristis philadelphicus exhibited moderately strong positive 
correlations with depth and salinity and soderately strong negative 
correlations with temperature. Antennarius radiosus and Pristipomoides 
aguilonaris showed moderately strong positive relationships with depth and 
negative relationships with temperature. The distributions of the four 
taxa in Taxa Group IB2 differed from those of the Group IB! taxa by 
virtue of their presence at the shallow static:s in Group IIA1 (Figures 
11 and 12). The distributions of the taxa in Taxa Group IB1 seem to be 
transitional between those taxa most characteristic of the higher salinity, 
deep water habitat of Sample Group I and those taxa gost characteristic 
of the lower salinity, shallow water habitat of Sample Group II (Figures 
11 and 12). This transition was also evident in the correlations of these 
taxa with enviromental variables, as three of the four taxa showed weak 
but negative correlations with depth (Table 25). 


The taxa in Group IIA tended to be widespread across Sample Groups 
IB and IIA, but were virtually absent from Sample Groups IA and IIB 
(Figure 11). In addition, these taxa tended to be less well represented 
in samples from the deep water, high salinity habitat represented by 
Sample Group IB2. Peprilus burti, Penaeus aztecus and Leiostomus xanthurus 
were most representative of the trends in Taxa Group IIA. As with the 
taxa in Group IB2, the Group IIA taza mark a transition from those taxa 
most characteristic of Sample Group I to those taxa most characteristic 
of Sample Group II. This trend was reflected in the oorrelations 
of the Group IIA taxa with enviromental variables, wit: five of the 
eix taxa exhibiting weak negative correlations with depth (Table 25). 
Symphurus Dlagiusa exhibited a strong negative correlation with salinity, 
and moderate positive correlations with dissolved oxygen and temperature. 


Many of the taxa in Group IIB tended to be relatively widespread 
across the study area. However, they were most characteristic of the 
low salinity, shallow water stations represented by Sample Group II and 
were generally absent at the high salinity, moderately deep to deep water 
stations represented by Sample Group IA and (to scme extent) Sample Group 
IB2 (Figures 11 and 12 and Table 24). 


The taxa in Group IIB1 tended to be more widespread across the study 
area than those in Taxa Group IIB2. The Group IIB! taxa were generally 
widespread across Sample Groups IB and IIA, but were virtually absent 
from the stations represented in Sample Groups IA and IIB. Some of the 
tax. most representative of this trend included Micropogonias undulatus, 
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Cynoscion arenarius, and Anchoa hepsetus. Micropogonias undulatus was the 
only taxon in Group IIB that was well represented in the high salinity, 


moderately deep to deep water stations included in Sample Group IB2. Four 
e? the six taxa in Taxa Group IIB! were negatively correlated with depth, 
three taxa were negatively correlated with salinity, and three taxa were 
positively correlated with bottom temperature (Table 25). Micropogonias 
undulatus exhibited a moderately strong positive correlation with depth and 
a negative correlation with temperature, reflecting the occurrence of this 
taxon in the high salinity, deep water habitats of Sample Group IB2. 


bith the exception of Lolliguncula brevis, the taxa in Group IIB2 were 
virtually restricted to the shallow water, low salinity, high temperature 
habitats represented by Sample Group II (Figures 11 and 12 and Table 24). 
Anchoa mitchilli numerically dominated the community composition at all but 
five of the stations in Sample Group IIA, but was virtually absent from 
the stations represented in Sample Group IIB. Anchoa mitchilli (the bay 
anchovy) is a schooling pelagic species that is usually not collected by 
bot.om trawl gear, except in shallow waters. Callinectes sgapidus was well 
represented in Sample Group IIA, but occurred in only two samples in Group 
IIB. 


Lelliguncula brevis was well represented at many of the samples in 
Groups IIA, IIB, and IB1. Apchoa nasuta (the longnose anchovy), which 
was shown to have a very clumped distribution in the relative composition 
analysis (see Table 22), was virtually restricted to the depauperate 
samples in Sample Group IIB (Figure 11). As was the case with the bay 
anchovy, this pelagic species is usually not collected by trawl gear in 
Geeper waters. Chloroscombrus chrysurus was also well represented in the 
samples in Group IIB, and occurred intermittently across the study area. 
Along with Anchoa hepsetus (in Taxa Group IIB1, Figure 6) these three 
Group IIB2 taxa dominated the composition of the community at stations 
represented in Sample Group IIB1 (Figure 11). 


The correlations of the taxa in Group IIB2 with enviromental 
variables (Table 25) confirmed the shallow water association, with all 
of the taxa being negatively correlated with depth and all but one 
being negatively correlated with salinity and positively correlated with 
temperature. 


2.5.2 SEAMAP Survey Data, Spring 1983 
2.5.2.1 Relative Composition and Abundance 


The community composition over all samples combined is summarized 
in Table 26. A total of 113,389 individuals representing 262 taxa were 
identified from 156 trawl samples. A hierarchical master taxonomic list 
for these 262 taxa is shown in Table 27. 


As in the 1982 analysis (see Table 22). the community was numerically 
dominated by a relatively small number of taxa, and the vast gajority of 
the taxa were represented by only a few individuals each (Table 26). Based 
on pooled percent composition, the top three taxa accounted for greater 
than 50% of all individuals collected. Based on mean percent composition, 
the 10 most abundant taxa accounted for greater than 50% of the total 
cumulative percent composition, and the 44 most abundant taxa accounted 
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Table 26. Overal) relative composition of demersal nekton taxa in single 
replicate samples collected at 156 Stations in and around 


the Tuscaloosa Trend study area duri the 3s 
Groundfish survey. ng Pring 1983 SEAMAP 


Taros ive PESCENT PERCE PERCENT rReeo. OF CUMULATIVE ImDgI OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE DLSPERSION 
Treany peas eus 12.578 12.578 30.862 0.38 345480. 2058.31 
Apebes Sitebilli 10.602 8. 101 16.374 0.262 53106. 2179.35 
Stesetemus caprimgus 6.521 29.702 5.879 0.868 $819. 325.18 
Calliasctes sinilis 2.219 31.922 8.011 0.26 63667. 1964.33 
Mierepogpaias usdulatus 3.242 35.163 3.322 0.376 67634. 887 .63 
Sicyeais wrevirestris 3.773 38.936 2.411 0.455 70368. 128.51 
deeneus *stecus 2.900 81.835 2.166 0.532 72624. 111,88 
Squille 1,855 43.299 1.972 0.359 7$060. 88.32 
Lalign pealeii 5.4% 88.716 1.860 0.862 77169. 76.15 
Punneus ¢orarve 2.805 $1.121 1.813 0.391 79225. 72.82 
Costropristis prilatol paicus 2.661 53.783 1.376 0.551 0785. 66.28 
Prieastus runic 0.599 54.362 1.342 0.167 @z307. 8.99 
Galioutiestays soul catus 0.866 55.288 1.226 0.301 697. 131.59 
Calliasetes sapidus 1.391 56.639 1. 20 0.231 Boe. 353.73 
Cyupesion erenarius 1.064 57.708 1,181 0.397 06378. 143.64 
Pertuniase 0.507 $8.210 1.082 0.036 67605. 857 .32 
Amenes hepsetus 3.335 61.545 1.066 6.2868 6814. 116.61 
Priesetus tribulus 1.305 62.850 0.934 0.340 $9673. 68.58 
Polydactylus cetoseaus 2.191 65.041 0.930 0.192 esas. 126.88 
* tropuso ereasotus 1.039 66.060 0.916 0.506 . 91967. 33.01 
Triepiurus lepturus 1.139 67.219 0.867 0.268 #0. 156.86 
Apapeos 0.326 67.545 0.685 0.006 eee. 958.00 
LepopBidiue greei lai 0.566 68.131 0.817 0.269 4634. 117.67 
Treepurw letnesi 0.757 68.883 0.799 0.173 7%. 366.51 
Sicyoaia dorsalis 0.393 69.261 0.768 0.122 96611. 118.77 
Syupaurvs plagiussa 0.410 69.691 0.726 0.346 97437. 26.68 
Sebeercides parvus 0.946 70.637 0.686 0.817 96215. 35.91 
Diplectrum bivittatus 0.861 71.097 0.628 0.263 96923. 33.84 
Syecium peplilens 1.879 72.576 6.619 0.321 99625. 37.33 
Prieastus roeeus 0.522 73.098 0.3579 0.160 100262. 135.55 
Prieaetus saisonicolor 0.873 73.971 0.494 0.237 100682. 61.79 
Qrepayeis flericamus 0.272 78.243 0.431 0.256 101331. 34.62 
Strvmeu teres 1.078 73.32) 0.421 0.126 101808. 125.05 
Apehes ansuta 0.638 76.006 0.418 0.058 102277. 110.56 
Squilis enpuse 0.234 76.239 0.4813 0.064 102745. 71.8 
Bollmaasis communis 0.262 76.502 0.400 0.103 103199. 9.07 
Anteamarius radiceus 0.263 76.765 0.382 0.109 103643. 107 .68 
Lelliig<uasculsa brevis 0.456 77.221 0.378 0.115 108067. 41.76 
Pertusus spinicarpus 0.539 77.761 0.356 6.192 108471. 82.28 
Syecium quater: 0.168 77.929 0.327 0.126 108642. $6.71 
Pricestus scitulus 1.$41 79.470 0.326 0.192 10$212. 35.25 
Besweis bairdii 0.250 79.720 0.315 0.032 105569. 96.59 
Quatericatays longi peais 0.161 79.901 0.307 0.051 108917. 132.53 
Pertuaus gidbvesii 0.399 80.300 0.261 0.224 106236. 19.65 
Peaseus setiferus 0.311 60 .61' 0.262 0.262 106533. 13.71 
Arius felis 1.198 61.809 0.231 0.128 106795. 83.25 
Letestemus rastburus 0.855 62.264 0.225 0.224 107050. 24.58 
Lageéos rbcascices 0.606 62.870 0.208 0.160 107266. 46.06 
Sei ceccers 0.39 63.260 0.201 0.181 107514, 23.78 
Mareagule jaguans 1.313 64.573 0.1% 0.179 107735. aa.85 
Opbidios bol breeai 1.191 5.764 0.199 0.231 107950. 12.24 
Decepterus punctatus 0.099 5.053 0.177 0.064 108151. 161.41 
Moplusais eecrurus 0.103 0.956 0.148 0.083 108319. 56.09 
Maesu.oo aurelineatua 0.728 66.688 0.133 0.085 106870. 68.10 
Syeodus foetecs 0.340 67.028 0.133 0.327 1086621. &.72 
Steindacdaeria argentes 0.082 67 .066 0.132 0.006 1086771. 1$0.00 
Opmicion veleni 0.119 67.18 0.128 0.173 1086912. 13.97 
Measticirrous americanus 0.102 8° .267 0.117 0.096 109085. 26.50 
Diglectrwm fornceus 0.368 07.67! 0.116 0.135 109176. 18.92 
Selerectiaie 0.228 67.6% 0.109 0.019 109300. 64.33 
Peprilus surti 0.285 68.140 0.105 0.173 109419. 9.59 
Porifers 0.209 88.349 0.105 0.051 109528. 68.8; 
Beliater ailitaris 0.341 68.690 0.104 0.083 109656. 19.25 
Lepopeidium ‘eannse 0.192 68.862 0.104 0.071 1OgTTS. 1§.11 
Treepinocephaius ayops 0.826 69.308 0.091 0.187 1098677. 12.34 
CitBaricatays spilopterus 0.188 69.866 0.091 0.158 109980. 10.6 
Priogetus sartis 0.311 69.777 0.0% 0.032 110062. 27 .86 
Beomerintbe bemisagrayi 0.379 9.156 0.087 0.103 110181. 14.07 
Pepriius par 0.108 9 .260 0.087 0.026 _ 190260. 56.38 
Grtbopristis caryseptera 0.258 90.518 0.086 0.096 110378. 16.76 
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Table 26. Continued. 

oma GRELATIVE POOLED 

TADS tue PERCEST PERCEST PERCERT rem. OF CURULATIVE INDEX OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE DLSPERS 108 

Ovalipes fleridamus 0.150 © .668 0.063 0.058 110872. 16.89 
Seorpeens caicarats 0.228 © .8¢2 0.080 0.181 110563. 9.67 
Perientays perosissiaus 0.198 91.0866 0.077 0.179 110650. 10.93 

6.175 91.261 0.074 0.032 110734. 72.50 
Qrepayeis regius 0.268 91.529 0.072 0.109 110616. 6.14 
Squills chydses 6.078 91.603 0.072 0.032 110896. 33.54 
GQrephyeis cirratus 0.086 91.656 0.069 0.063 110976. 9.20 
Parapeaseus 6.058 1.717 0.068 0.019 111083. 08.79 
Syestes istereedius 0.301 2.018 0.063 0.071 191928. 9.45 
Gegstus epbelitious 0.02 2.043 0.061 0.051 191193. 87,88 
gee 6.051 2.08 0.060 0.038 111281. 30.91 
lst jams eampoehamus 0.162 @.197 0.096 0.103 1913928, 9.77 
Serrems etree asebus 0.061 2.288 0.054 0.109 11138. 5.36 
Cyelepectta ehitteaseai 0.051 2.309 6.058 0.071 111846, 26.9% 
Cileresesmarus earyeurus 0.175 | wm) 0.052 0.056 111805. 22.05 
Pertupes spiaiaamus 0.066 92.550 0.051 0.077 191863. 1§.07 
Goel unais 0.029 2.579 0.051 0.019 119621. «3.88 
BDesreplites eurerubens 0.127 @.706 0.050 0.032 11919678. 30.02 
Qpnidios grayi 0.113 2.819 0.050 0.163 119735. 5.26 
Seuriés brasiliensis 0.08 2.908 0.089 0.187 111791, 4.35 
Ogeese tha. us 0.169 @ .073 0.044 0.096 199681. 17.55 
Selerecis 0.216 @ .291 6.088 0.006 119691. $0.00 
Geemics piumieri 0.218 @ .$09 0.088 0.006 191981. $0.00 
Prieestus stearasi 6.068 8.38 0.682 0.083 111989. 5.06 
Geeiacctems gils 0.687 @.620 0.041 6.038 112035. 11.87 
Citbarientays 0.198 @ 694 0.037 0.085 112077. 6.36 
Larigus faseiatus 0.051 2.66 6.037 0.071 112119. 10.56 
Ovalipes guadul peasis 0.121 94.006 0.035 6.109 112199. 2.91 
Lopepaicius 9.091 9.057 0.033 0.019 112198. 17.31 
Ovalipes 0.078 94.134 0.033 0.038 192233. 12.85 
Qyumetaeras sigremargiastus 0.017 *.151 0.032 0.0% 112269. 18,47 
Calapps suicats 6.018 98.165 0.029 0.09 11Z302. a. 94 
Pagrus sesecis 0.128 4.29 0.027 0.0m 112333. 13.66 
Tagelus 0.009 9.302 0.027 0.006 112968. 31.00 
Mpaseastbus Bispicus 0.061 94.363 0.02 0.099 11M. 2.69 
Lepepbidive trevibarte 0.008 94.367 0.048 0.006 1124623. 29.00 
Pristipeasices equiloaaris 0.035 4.43 0.028 0.085 112880. 6.35 
dequipeoctes 0.121 8.944 0.023 0.019 112876. 22.21 
Prieestus eareliaus 0.0% 94.570 6.02 0.013 112902. 22.26 
dstereiéos 6.116 98.686 0.622 0.05 112827. 7.53 
Dasyetis eabias 0.680 8.336 0.022 0.019 112982. 18,37 
Seerpeens brasiliensis 0.098 9.434 0.022 0.032 112877. 9.14 
Malis tidse 0.087 3.491 0.022 0.036 112602. 10.19 
Prieastus paralstus 0.086 9.339 0.020 0.051 114625. 3. 30 
Opaiestause greesii 0.010 8.948 0.020 9.026 114648. 9.61 
Lagpeopbalus leevigatus 0.012 3.361 6.019 0.048 114870. 9.10 
Steallifer laacesistus 0.060 3 .620 0.019 0.036 11m. 8.80 
Coatregristis ecyurus 0.098 8.715 0.019 0.006 192713. 21.00 
Pascoptys commiias 0.009 %.728 0.019 0.012 112734. 19.08 
Seesberemerus |0041 6tus 0.0% @.749 0.019 0.032 12755. 10.17 
Salotaureices 0.068 9.833 0.018 0.019 112775. 18.67 
Apogpaidse 0.029 93.062 0.017 0.006 11278. 19.00 
Sgmeareiées epeagi eri 6.169 6.031 0.016 0.085 112812. 4.36 
treveert.e petro gus 1.925 N. 86 0.016 0.032 1192630. 6.59 
Paraliestaye letaestigns 0.034 97.9% 0.016 0.032 112046. 6.71 
Katbetestems albigutte 0.098 98.088 0.015 0.071 192065. 1.61 
Bretule bartate 0.009 98.053 0.015 0.058 112082. 5.78 
Raje egiesteria 0.078 6.1277 0.018 0.077 112698. 1.53 
QgeocepBaius aasutus 0.003 98.130 0.018 0.0% T1Z918. 7.32 
QyumeeBirus teme 0.017 06.186 0.012 0.019 112006. 7.82 
MWcreepetbuées cary eurus 0.037 96.16 0.012 0.019 112942. $.23 
Serrems paeede 0.075 98.209 0.012 0.019 112956. 8.97 
arepesar gue predetecepmal us 0.036 8.2% 0.011 0.013 112969. 11,18 
Citperiestays enerepe 0.013 96.259 0.011 0.051 112962. 3.25 
Syeedus poeyi 0.087 96.305 0.011 0.098 112998. 2.98 
Laidis 0.087 96.352 0.011 0.019 113006. 6.13 
Bettast ematiase 0.031 96.383 0.011 0.028 119016. 8.12 
Oyumotaoraz 6.033 96.417 0.010 0.088 119029. 1.67 
Seyliarices sedifer 0.02 96.439 0.008 0.032 113038. 2.29 
Rquetus woerceus 0.027 98.866 6.008 0.032 1139087. 2.07 
Metapeaseepeis goede: 0.020 96.866 0.008 0.019 1139096. 3.18 
Selees setapianis 0.025 96.511 0.008 0.005 119065. 1.80 
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f Table 26. Continued. 
waa COMULATIVE POCLED 
TAOS tue PERCENT PERCENT PERCENT FREQ. OF CUMULATIVE INDEX OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE ODLSPERSION 
Otephidius cmostigua 0.040 98.550 0.007 0.032 113073. 1.71 
Gesicasilus Bastatus 0.008 98.556 0.006 0.026 113060. 2.69 
Apogos peeudomsculatus 0.016 98.578 0.0% 0.013 113087. 3.55 
Sphoercices corsaiis 0.081 98.616 0.005 0.032 1130. 1.54 
Btrweus 0.003 98.619 0.006 0.013 119101. $.27 
Perce. Lasiase 0.011 98.629 0.006 0.006 113108. 7.00 
deastbostracion quadricornis 0.016 98.646 0.006 0.038 113115. 1.25 
Bairdiellsa caryeure 0.005 98.651 0.006 0.036 113122. 1.25 
Libiais dubia 0.006 98.657 0.006 0.032 113129. 1.54 
Paguridase 0.026 96.682 0.006 0.032 113136. 1.82 
aurelis 0.034 8.716 0.005 0.026 193142. 1.64 
Selar erupesopt tBalsus 0.015 9.731 0.005 0.006 113146. 6.00 
Dremidis astilleasis 6.011 9.742 0.005 0.013 113154. &.32 
Apiyaisa 0.025 96.766 0.005 0.026 113160. 1.97 
Pagrus pagrus 0.019 98.7% 0.005 0.013 113166. 2.98 
Qyumachirus selas 6.028 98.810 0.005 0.038 113172. 0.97 
Apcylopeettsa quadrocelists 0.028 96.834 0.005 0.036 113178. 0.97 
Trigectes saculstus 0.002 96.636 0.004 0.019 113163. 2.18 
Serresiculus pumilio 0.008 98.880 0.004 0.019 113168. 2.18 
Opeasus parvus 0.015 96.055 0.004 0.019 113193. 2.18 
Aluterus beudeloti 0.017 96.872 0.004 0.02 113198. 1.38 
Quciacstamus argesteus 0.003 96.875 0.004 0.013 113202. 2.49 
Calappe 0.007 96.883 0.008 0.019 113206. 1.46 
Pectiaicse 0.015 8.697 0.004 0.013 193210. 2.49 
Bregnscerce stlasticus 0.008 98.901 0.008 0.02 119218. 0.98 
Bregmacercs 0.007 96.908 0.004 0.013 113218. 1.99 
Clypeaster 0.003 96.911 0.008 0.006 113222. &.00 
Pricactus cparyas 0.006 96.916 6.008 0.013 113228. 2.49 
Garcias brasilieasis 0.011 9.927 €.004 6.0% 113Z0. 0.98 
Memastbias viveous 0.013 98.940 0.008 0.006 113Z34. &.00 
Minoptere boassus 0.658 99.598 0.008 0.026 113236. 0.98 
Caleppe flammee 0.009 99.607 0.004 0.026 119282. 0.98 
Casetodos oceilatus 0.009 99.616 0.004 0.013 113286. 2.49 
depetus 0.008 99.620 0.004 0.013 113250. 2.49 
Syepnurus dicpediasus 0.007 99.626 0.008 0.026 113254. 0.98 
Syepaurus civitatus 6.001 99.626 0.003 0.013 113257. 1.66 
Seorpeema dispar 0.007 99.636 0.003 0.006 113260. 3.00 
Casetodos sedentarius 0.005 99.680 0.003 0.006 113263. 3.00 
. Posoobela sidney: 0.0.2 99.662 0.003 0.006 113266. 3.00 
Calamus bajoasco 0.006 99.668 0.003 0.013 113269. 1.66 
Cyclepeetts fimoriate 0.006 99.674 0.003 0.013 113272. 1.66 
J Cusetodipterus faber 6.015 99.69 0.003 0.019 113275. 0.99 
Sey Liarices 0.032 99.722 0.003 0.013 1132778. 1.66 
Syagmatbus louisianse 0.006 99.728 0.003 0.019 113261. 0.99 
Metoporhaphis caicarata 0.002 99.730 0.003 0.019 113268. 0.99 
| Gobieses strunceus 0.000 99.731 0.003 0.006 113287. 3.00 
ftropus 0.003 99.734 0.003 0.006 11329. 3.00 
Lippopeneus croyeri 0.003 99.737 0.003 0.013 11328. 1.66 
Careaz bippos 0.002 99.739 0.003 0.019 113296. 0.99 
Aetroscopus y-gr secus C.008 0.754 0.002 0.013 113298. 0.99 
Ovalipes coellatus 0.003 99.7% 0.002 0.006 113300. 2.00 
Dasyetis sayi 0.002 99.746 0.002 0.006 113302. 2.00 
Cysesecion aotau⸗ 0.007 99.755 0.002 0.013 113308. 0.99 
Raja texans 0.006 99.761 0.002 0.013 113306. 0.99 
Pricectus 0.001 99.761 0.002 0.013 113308. 0.99 
Seyllaricse 0.005 99.766 0.002 0.006 1139310. 2.00 
Congrine fleve 0.003 99.769 0.002 0.013 1939312. 0.99 
Rebinoidces 0.006 99.775 0.002 0.013 1534. 0.99 
Caulolatiluse istermedius 0.003 99.778 0.002 0.013 193316. 0.99 
Lyropecten nodosus 0.006 99.784 0.002 0.013 199318. 0.99 
Aluterua scoboepfi 0.006 99.7% 0.002 0.013 113320. 0.°9 
Ope iuroices 0.006 99.7% 0.002 0.013 113322. 0.°9 
| Jetopus 9.012 99.807 0.002 9.013 113324. 0.99 
CastBigaster rostrata 0.003 99.81) 0.002 0.906 113326. 2.00 
Mypeobleaaius beotsz: 0.007 99.816 0.002 0.006 113328. 2.00 
Gastropeetts frostaiis 0.007 99.825 0.002 0.013 113330. 0.99 
Sardiaslie apcbovisa 0.010 9$.635 0.002 0.013 1939332. 0.99 
Pericatnys pauciradiatus 0.000 99.636 0.002 0.006 113334. 2.00 
Aebirus lineatus 0.002 99.837 0.002 0.013 199336. 0.99 
Maizsopricsoccs terraenovae 0.003 99.880 0.002 0.013 113336. 0.99 
Bquetus lanceclatus 0.007 99.647 0.002 0.013 119340. 0.99 
| Soyilarus 0.013 99.86: 0.002 0.013 119342. 0.99 
, rt 
‘ 4 w 


Table 26. Continued. 


a CUMULATIVE POOLED 
Tame tue AA7 PERCENT PERCENT rE. OF CORMLATIVE IUDEI OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE ODLSPERSION 
Qgooceppaius raciatus 0.000 99.861 0.001 0.006 113343. 1.00 
Persepboas pupciata 0.001 99.862 0.001 0.006 113344. 1.00 
Bebiopeis 0.006 99.866 0.001 0.006 113345. 1.00 
Peliaices éuplicatus 6.001 99.869 0.001 0.006 113346. 1.00 
Baiistes capriscus 0.004 99.873 0.001 0.006 113347. 1.00 
Careazs fusus 0.000 99.878 0.001 0.006 113348. 1.00 
Callemyeterus saboepf’. 0.003 99.877 0.001 0.006 113349. 1.00 
Carapus bermucessis 0.004 99.861 6.001 0.006 113350. 1.00 
Pasciclaria 0.004 99.885 0.001 0.006 11335. 1.00 
Gpiasphelus flaveliatatus 0.005 99.89 0.001 0.006 113352. 1.00 
Lutjems giseus 0.002 99.891 0.001 0.006 113353. 1.00 
Paralientays squasiiestus 0.001 99.892 6.001 0.006 113354. 1.00 
Apogps eure) iasetus 0.003 99.86 0.001 0.006 113355. 1.00 
dnebes lyelepis 0.001 99.896 6.001 0.006 113356 1.00 
Bethus resiasi 0.008 99.900 0.001 0.006 113357. 1.00 
Deresems petecease 0.002 99.902 0.001 0.006 1133568. 1.00 
Mallite quiaguiesperforsts 0.001 99.904 0.001 0.006 113359. 1.00 
Paraliestays albiguttes 0.001 99.905 6.001 0.006 113360 1.00 
Opmicn thus 0.003 99.908 0.001 0.006 113361. 1.00 
Balecastaus vermucensis 0.003 99.911 0.001 0.006 113362. 1.00 
Semyreeas gusebascdo 0.005 99.915 0.001 0.006 113363. 1.00 
Mierogpbius (Bai essious 0.008 99.923 0.001 0.006 113364. 1.00 
Spmyres lewisi 0.000 99. $23 0.001 0.006 113365. 1.00 
Serielsa soanta 0.006 99.929 0.001 0.006 113366. 1.00 
Wwetoepeus affine 0.001 99.930 0.001 0.006 113367. 1.00 
dacboviellsa perfasciata 0.003 99. 933 0.001 0.006 113368. 1.00 
Pectes 0.004 99.937 0.001 0.006 113369. 1.00 
Buuetus punctatus 0.000 99.937 0.001 0.006 113370. 1.00 
Aatbosoca 0.001 99.936 0.001 0.006 11337). 1.00 
Calemus sososus 0.004 99. 942 0.001 0.006 113372. 1.00 
Rypticus esculatus 0.008 99. 947 0.001 0.006 113373. 1.00 
Gosiosellus coeanicus 0.001 99.946 0.001 0.006 199374. 1.00 
Parexzpocetus braceypterus 0.019 99. 966 0.001 0.006 113375. 1.00 
Dermiteter aaeuistus 0.000 99. 967 0.001 0.006 113376. 1.00 
0.001 99.968 0.001 0.006 113377. 1.00 
Petrecsirus dicgenes 0.001 99.968 0.001 0.006 113378. 1.00 
Qstepuse vulgaris 0.001 99.969 0.001 0.006 113379. 1.00 
Opaicataus coellatus 0.001 99.970 0.001 0.006 113380. 1.00 
Alppeiase 0.003 99.978 0.001 0.006 113361. 1.00 
Busyooe costrarius 0.001 99.975 0.001 0.006 113342 1.00 
dulostemus seculstus 0.005 99. 980 6.001 0.006 113383. 1.00 
Borbus 0.003 99. 942 0.001 0.006 113364. 1.00 
Caleppe angusts 0.000 99.943 0.001 0.006 11336. 1.00 
Li poopeseus 0.001 99. 964 0.001 0.006 119366 1.00 
Luidia cletarate 0.003 99. 987 0.001 0.006 113387. 1.00 
Pascicolaria tulips 0.009 99. 99% 0.001 0.006 113366. 1.00 
Prieseastaus arenatus 0.008 100.000 0.001 0.006 193389. 1.00 
Rotoprocts 0.000 100.000 0.000 0.006 113369. eeeeee 
SAMPLE supeurt. SAMPLES « 156 TOT. TAkA ce M2 
Oe 
2.24 
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Table 27. Hierarchical list of demersal nmekton taxa collected in single 
replicate samples at 156 stations in and around the Tuscaloosa 


Trend study area during the spring 1983 SEAMAP groundfish survey. 


“ Arthropoda 58 
| Crustacea 61 
Decapoda 6175 
Penaeidae 617701 
| a Metapenaeopsis goodei 6177010301 
e Parapenaeus 61770105 
* Penaeus aztecus 6177010101 
® Penaeus duorarump 6177010102 
| ® Penaeus setiferus 6177010103 
. Sicyomia brevirostris 6177010401 
® Sicyonia dorsalis 6177010402 
i bd Solenocera 61770106 
® Trachypenaeus 61770102 
® Xi phopeneus 61770107 
® Xiphopeneus kroyeri 6177010701 
i sd Scyllaridae 618202 
® Scyllarides 61820202 
® Scyllarides nodifer 6182020202 
| ® Scyllarus 61820201 
* Paguridae 618306 
® Petrochirus diogenes 6183061201 
® Porcellanidae 618312 
i * Portunidae 618901 
a Callinectes sapidus 6189010301 
e Callinectes similis 6189010302 
é ® Ovalipes 61890105 
® Ovalipes floridanus 6189010501 
J Ovalipes guadulpensis 6189010577 
| J Ovalipes ocellatus 6189010502 
. Portunus gibbesii 6189010601 
® Portunus spinicarpus 6189010603 
« Portunus spinimanus 6189010604 
| * Xanthidae 618902 
Dromiidae 618502 
® Dromidia antillensis 6185020301 
i Ma jidae 618701 
® Libinia dubia 6187010901 
® Metoporhaphis calcarata 6187011801 
® Podochela sidneyi 6187011902 
| . Stenorhynchus 61870117 
Calappidae 618602 
| * Calappa 61860201 
| ® Calappa angusta 6186020105 
® Calappa flammea 6186020101 
e Calappa sulcata 6186020102 
* Hepatus 61860202 
J e Hepatus epbeliticus 6186020201 
Leucosiidae 618603 
® Persephona punctata 6186030101 
bd Alpheidae 617914 
Palaemonidae 617911 
¢ Macrobrachium ohione 6179110201 
i 73 
| 228 95 


Table 27. Continued. 


Stomatopoda 
Squillidae 
Squilla 
Squilla chydaea 
Squilla empusa 


Mollusca 


Bivalvia 
Pterioida 
Pectinidae 
Aequipecten 
Lyropecten nodosus 
Pecten 
Veneroida 
Sanguinolariidae 
Tagelus 
Cephalopoda 
Theuthidida 
Myopsida 
Loliginidae 
Loligo pealeii 
Lolliguncula brevis 
Octopodida 
Octopodidae 
Octopus vulgaris 
Gastropoda 
Anaspidea 
Aplysiidae 
Aplysia 
Mesogastropoda 
Naticidae 
Polinices duplicatus 
Stenoglossa 
Fasciolariidae 
Fasciolaria 
Fasciolaria tulipa 
Melongenidae 
Busycon contrarium 
Volutidae 
Scaphella junonia 


Echinodermata 


Asteroidea 
Spinulosida 
Clypeasteridae 
Clypeaster 
Echinoidea 
Clypeasteroida 
Mellitidae 
Mellita quinguiesperforata 
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6191 
619101 
61910101 
6191010102 
6191010101 


5085 

55 

5506 
550905 
55090508 
5509051301 
55090504 
5515 
551533 
55153302 
57 

5705 

5706 
570601 
5706010102 
5706010201 
5708 
570801 
5708010202 
51 

5124 
512402 
51240202 
5103 
510376 
5103760407 
5105 
510509 
51050902 
5105090202 
510507 
5105070104 
510513 
5105130201 


81 

8104 

8112 
815301 
81530101 
8136 

8152 
815504 
8155040101 


26 
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Table 27. Continued. 


J Holothuroidea 8170 
s Ophiuroidea 8120 
Stelleroidea 8101 
Platyasterida 8105 
Luidiidae 810501 
e Luidia 81050101 
® Luidia clathrata 8105010102 
® Porifera 36 
Cnidaria 37 
® Anthozoa 3740 
e Scleractinia 3764 
Scy phozoa 3730 
Semaeostomeae 3734 
Ulmaridae 373403 
LJ Aurelia 37340302 
® Ectoprocta 78 
Chordata 8388 
Antennarioidei 8787 
Antennariidae 878702 
® Antennarius radiosus 8787020203 
Ogcocephalidae 878704 
® Halieutichthys aculeatus 8787040301 
id Ogcocephalus 87870401 
bd Ogcocephalus nasutus 8787040103 
® Ogcocephalus radiatus 8787040106 
Aulostomoidei 8819 
Fistulariidae 881902 
Aulostomidae 881901 
® Aulostomus maculatus 8819010101 
Balistoidei 8860 
Balistidae 886002 
® Aluterus heudeloti 8860020102 
® Aluterus schoepfi 8860020101 
® Balistes capriscus 8860020201 
* Monacanthus hispidus 8860020703 
Ostraciontidae 886003 
® Acanthostracion quadricornis 8860030201 
Batrachoidiformes 8783 
Batrachoididae 878301 
® Porichthys pauciradiatus 8783010105 
® Porichthys porosissiaus 8783010106 
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Table 27. Continued. 


Exocoetoidei 
Exocoetidae 
Parexocoetus brachypterus 
My ctophoidei 
Myctophidae 
Myctophum affine 
Synodontidae 
Saurida brasiliensis 
Synodus foetens 
Synodus intermedius 
Synodus poeyi 
Trachinocephalus syops 
Osteichthves 
Anguilliformes 
Congridae 
Congrina flava 
Ophichthus 
Ophichthus gomesii 
Ophichthus ocellatus 
Mur aenesocidae 
Hoplunnis 
Hoplunnis macrurus 
Muraenidae 
Gymnothorax 
Gymnothorax nigromarginatus 
Net tastomatidae 
Ophichthidae 
Ecniophis 
Clupeiformes 
Clupeidae 
Brevoortia patronus 
Dorosoma cepedianus 
Dorosoma petenense 
Etrupeus 
Etrumeus teres 
Harengula jaguana 
Sardinella anchovia 
Engr aulidae 
Anchoa 
Anchoa bepsetus 
Anchca lyolepis 
Anchoa sgitchilli 
Anchoa aasuta 
Anchoviella perfasciata 
Gadiformes 
Bregmacerotidae 
Bregmaceros 
Bregmaceros atlanticus 
Carapidae 
Carapus bermudensis 
Gadidae 
Urophycis cirratus 
Urophycis floridanus 
Urophycis regius 
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8803 
880301 
8803011101 
8762 
876214 
8762141501 
876202 
8762020301 
8762020101 
8762020102 
8762020104 
8762020401 
8717 

8740 
874112 
8741120302 
87411310 
8741131001 
8741131003 
874108 
87410801 
8741080102 
874105 
87410504 
8741050404 
874110 
874113 
87411377 
8745 
874701 
8747010403 
8747010501 
8747010502 
87470106 
8747010601 
8747010803 
8747011003 
874702 
87470202 
8747020201 
8747020205 
8747020202 
8747020206 
8747020304 
8789 
879102 
87910201 
8791020101 
879202 
8792020101 
879103 
8793931005 
8791031007 
8791031002 
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Table 27. 


Continued. 


Macrouridae 
Nezumia bairdii 
Merlucciidae 
Steindachneria argentea 
Ophidiidae 
Brotula barbata 
Gunterichthys longipenis 
Lepophidium 
Lepophidium brevibarbe 
Lepophidium graellsi 
Lepophidium Jeannae 
Ophidion grayi 
Ophidion holbrooki 
Ophidion welshi 
Otophidium omostigzsum 


Gobiesociformes 


Gobiesocidae 
Gobiesox strumosus 


Perciformes 


Blenniidae 

Hypsoblennius hentzi 
Carangidae 

Caranx fusus 

Caranx hippos 

Chloroscombrus chrysurus 

Decapterus punctatus 

Selar crumenophthalaus 

Selene setapinnis 

Seriola zonata 

Trachurus lathasi 
Gobiidae 

Bollmannis communis 

Dormitator maculatus 

Gobiorellus hastatus 

Gobiorellus oceanicus 

Microgobius thalassinus 
Apogonidae 

Apogeno aurolineatus 

Arogon pseudomaculatus 

Phaeoptyx conklini 
Branchiostegidae 

Caulolatilus intermedius 
Chactodonidae 

Chastodon ocellatus 

Chaetodoc sedentarius 

Holacanthus beraidensis 
Ephippidae 

Chaetodipterus faber 
Gerridae 

Eucinostogus argenteus 

Eucinostogus gula 
Grammistidae 

Rypticus maculatus 


879401 
8794010802 
879104 
8791040201 
879201 
8792010401 
8792012301 
87920105 
8792010502 
8792010504 
8792010505 
8792010602 
8792010603 
8792010605 
8792010701 
8784 
878401 
8784010102 
8834 
884201 
8842010201 
883528 
8835280302 
8835280303 
8835280401 
8835281202 
8835280601 
8835280777 
8835280804 
8835280102 
884701 
8847011601 
8847013302 
8847010502 
8847010503 
8847010702 
883518 
8835180104 
8835180110 
8835180501 
883522 
8835220103 
883555 
8835550101 
8835550107 
8835550304 
883552 
8835520101 
883539 
8835390101 
8835390102 
883503 
8835030204 


Table 27. 


Continued. 


Lut janidae 
Lutjanus campechanus 
Lut janus griseus 
Pristipomoides aquilonaris 
Rhomboplites aurorubens 
Mullidae 
Upeneus parvus 
Pomacentridae 
Microspathodon chrysurus 
Pomadasy idae 
Haemulon aurolineatus 
Haemulon plumieri 
Orthopristis chrysoptera 
Priacanthidae 
Priacanthus arenatus 
Sciaenidae 
Bairdiella chrysura 
Cynoscion arenarius 
Cynoscion nothus 
Equetus lanceolatus 
Equetus punctatus 
Equetus umbrosus 
Larigus fasciatus 
Leiostogus xanthurus 
Menticirrbus americanus 
Micropogonias undulatus 
Stellifer lanceolatus 
Serranidae 
Centropristis ocyurus 
Centropristis philadelphicus 
Diplectrus bivittatus 
Diplectruzs formosun 
Epinephelus flavolimbatus 
Hemanthias vivanus 
Serraniculus pumilio 
Serranus atrobranchus 
Serranus phoebe 
Sparidae 
Archosargus probatocephalus 
Calamus bajonado 
Calamus nodosus 
Lagodon rhomboides 
Pagrus pagrus 
Pagrus sedeciaf 


Stenotogus caprinus 
Scombridae 

Scomberomorus saculatus 
Cynoglossidae 

Symphurus civitatus 

Sympburus diomecianus 

Symphurus plagiusa 
Soleidae 

Achirus lineatus 

Gymnachirus selas 

Gymnachirus texae 

Trinectes maculatus 220 
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883536 

8835360107 
8835360102 
8835360701 
8835360501 
883545 

8835450402 
883562 

8835620401 
883540 

8835400101 
8835400102 
8835400201 
883517 

8835170101 
883544 

8835440301 
8835440106 
8835440103 
8835441202 
8835441205 
8835441206 
8835440501 
8835440401 
8835440601 
8835440701 
8835441001 
883502 

8835020304 
8835020305 
8835021005 
8835021002 
8835020405 
8835021202 
8835022201 
8835022302 
8835022308 
883543 

8835430301 
8835430502 
8835430506 
8835430201 
8835430601 
8835430602 
8835430102 
885003 

8850030502 
885802 

8858020102 
8858020103 
8858020101 
885801 

8858010202 
8858010301 
8858010303 
8858010101 


nan 


Co 


Table 27. Continued. 


Pleuronectoidei 
Bothidae 
Ancylopsetta quadrocellata 
Bothus 
Bothus robinsi 
Citharichthys 
Citharichthys macrops 
Citharichthys spilopterus 
Cyclopsetta chittendeni 
Cyclopsetta fimbriata 
Etropus 
Etropus crossotus 
Gastropsetta frontalis 
Paralichthys albigutta 
Paralichthys lethostigna 
Paralichthys squaszilentus 
Syaciun 
Syacium gunteri 
Syacium papillosuz 
Polynemoidei 
Polydactylus octonesus 
Rajiformes 
Dasyatidae 
Dasyatis sabina 
Dasyatis sayi 
My liobatidae 
Rhinoptera bopasus 
Rajidae 
Raja eglanteria 
Raja texana 
Torpedinidae 
Narcine brasiliensis 
Scombroidei 
Trichiuridae 
Trichiurus lepturus 
Scorpaenoidei 
Scorpaenidae 
Neomerinthe hemingwayi 
Scorpaena brasiliensis 
Scorpaena calcarata 
Scorpaena dispar 
Triglidae 
Bellator ailitaris 
Prionotus 
Prionotus carolinus 
Prionotus sgartis 
Prionotus ophryas 
Prionotus paralatus 
Prionotus roseus 
Prionotus rubio 
Prionotus salmonicolor 
Prionotus scitulus 
Prionotus stearnsi 
Prionotus tribulus 
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8857 
885703 
8857030506 
88570306 
8857030604 
88570301 
8857030109 
8857030110 
8857030801 
8857030802 
88570302 
8857030201 
8857031001 
8857030302 
8857030304 
8857030306 
88570313 
8857031301 
885703 1303 
8838 
8838010101 
8713 

87 1305 

87 13050105 
87 13050106 
87 1307 

87 13070301 
871304 

87 13040113 
87 13040133 
871303 

87 13030401 
8850 
885002 
8850020201 
8826 
882601 
8826010402 
8826010605 
8826010606 
8826010607 
882602 
8826020203 
88260201 
8826020101 
8826020111 
8826020113 
8826020114 
8826020117 
8826020118 
8826020120 
8826020103 
8826020121 
8826020104 


Table 27. 


Continued. 


Scyliorhinoidei 
Carcharhinidae 
Rhizoprionodon terraenovae 
Sphyrnidae 
Sphyrna lewini 
Siluriformes 
Ariidae 
Arius felis 
Sphyraenoidei 
Sphyraenidae 
Sphyraena guachancho 
Stromateocidei 
Strowataidae 
Peprilus burti 
Peprilus paru 
Syagnathoidei 
Syngnathidae 
Syngnathus louisianae 
Tetradontoidei 
Diodontidae 
Chilomycterus schoepfi 
Tetracdontidae 
Canthigaster rostrata 
Lagocephalus laevigats 
Sphoeroides dorsalis 
Sphoeroides nephelus 
Sphoeroides parvus 
Sphoeroices spengieri 
Trachinoidei 
Uranoscopidae 
Astroscopus y-graecuz 
Kathetostoma albigutta 


Miscellaneous tax: 


Paramuriceidae 
Scleracis 
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8708 
870802 
8708020301 
870803 
8708030103 
8777 
877718 
8777180202 
8837 
883701 
8837010103 
8851 
885103 
8851030104 
8851030102 
8820 
882002 
8820020104 
8861 
886103 

886 1030101 
886 10° 
8861010401 
8861010101 
886 1010205 
886 1010208 
886 1010210 
886 1010211 
8840 
884014 
8840140102 
8840140301 


375103 
37510304 


for 80% of the cumulative percent composition. None of the taxa in the 
community were widely distributed, as only Penaeus aztecus, Centropristis 
Philadelphicus. and Etropus crossotus were collected in more than 50% of 
the samples. JTrachypenaeus LPIL, Anchoa gitchilji, and Callinectes similis 
had very clumped distributions (indices of dispersion of 2058, 2179, and 
1964, respectively). 


As in the 1982 data, TJrachypenaeus LPIL was the most abundant 
taxon, accounting for 30% of the pooled percent composition, followed 
by Anchoa mitchilli, which accounted for 16% of the pooled percent 
composition. Stenotomus caprinus. Callinectes similis. Micropogonias 


undulatus, Sicyonia brevirostris. Penaeus aztecus, and Squilla LPIL each 
accounted for 2% or greater of the pooled percent composition. Taxa 


found in greater than 40% but less than 50% of the samples included 
Callinectes similis, Sicvonia brevirostris, Loligo pealeii, and Sphoeroides 
Parvus, while those collected in greater than 30% but less than 40% of the 
samples includea Jrachypengaeus LPIL, Micropogonias undulatus, Sauilla LPI, 
Penaeus duorarum, Halieutichthys aculeatus, Cynoscion arenarius, Prionotus 
Sribulus, Symphurus plagiusa» Syacium papillosum and Synodus foetens. For 
the most part, the communities were very similar over the two fall seasons 
(Tables 22 and 26). 


2.5.2.2 Two-Way Indicator Species Analysis 


As in the 1982 SEAMAP analysis, the relative percent composition 
and abundance table and other exploratory techniques were utilized in the 
selection of the taxa to be included in subsequent community analyses. 
Based on the results shown in Table 26, all taxa which occurred in two 
or fewer samples were removed from further consideration. This resulted in 
the removal of 106 taxa from the original list of 262, with the remaining 
156 taxa being subjected to further analysis. This suite of 156 taxa was 
reduced to a more workable level by utilizing the results of a preliminary 
TWINSPAN analysis (not presented) to exclude the taxa that were not showing 
ecologically meaningful trends. Of the 156 numerically abundant taxa 
selected from the relative composition analysis, 90 taxa were ultimately 
selected for inclusion in the detailed community analysis. 


After the suite of 90 taxa were selected, a final TWINSPAN analysis 
was run (Figure 13). <A sap showing the affinities of the 156 samples to 
the six most meaningful TWINSPAN sample groups (in Figure 13) is presented 
in Figure 14. Table 28 presents values for enviromental variables and 
community parameters in each sample, with the samples ordered and grouped 
in the same manner as in the corresponding TWINSPAN display (Figure 13). 
Table 29 presents the Pearson product-moment correlation coefficients of 
the density of each taxa and the values for copmunity indices in each 
sample with enviromental variables, with the taxa ordered and grouped 
in the same manner as in the corresponding TWINSPAN display (Figure 13). 
Examination of Figures 13 and 14 and Tables 28 and 29 in concert helps 
identify environmental trends most related to the ordering and grouping of 
the samples and taxa. 


As in the analysis of the 1982 SEAMAP data discussed above (Figure 
11), the ordering and grouping of the samples and taxa in the TWINSPAN 
display (Figure 13) appears to be most related to hydrography, depth and 
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Table 29. Ordered matrix of simple bivariate Pearson product moment 
correlation coefficients of densities of 90 selected demersal 
nexton taxa and community parameters with envirommental variables 
collected at 156 stations in and around the Tuscaloosa Trend study 
area during the spring 1983 SEAMAP groundfish survey. 


Bottas 
Diseci vec Bottas Rottas 
Taze Depts Oxy gern Salinity Temperature 
i a mm oe Lagocon rhompboices 0.05755 0.17068 0.09789 -0.10329 
Pricactus sslsonicoior 0.18009 0.11319 0.0846) -©.05537 
Syaesus feetess 0.25290 0.00427 0.21988 0.20262 
Selleter ailiteris 0.81102 05650 0.12506 . 19365 
Monacentbus bispicus 0.18251 0.15685 0.13918 =O. 10665 


Geeperisthe hemingrayi 0.12906 0.07387 0.12612 =O. 10684 
Pristipemoiées aquilcasris 0.260482 0.02687 0.09963 0.15780 
Syeciwa pepilicow 0.21318 6.05117 0.19379 —.22562 


i Syeesus isterecdius 0.29424 0.19553 0.18039 %. 14977 
Syeesus preyi 0.33998 0.02060 0.10100 =. 18565 
Treckiaocepbalius ayops 0.36547 0.19612 6.18752 <0. 14223 

Al Gropaycis regius 0.39070 0.02002 0.197489 -.21089 
Geemulos sure iasetus 6.00283 0.05574 0.086112 -.09180 
Opaidios bol troeai 0.16117 0.25091 0.16063 0.13087 
Sgbeercises speag er: 0.09652 0.21727 0.09708 0.10880 
Sicyeais erevircetris 0.05661 0.06802 0.19561 0.17988 

. Lelign peaiesi 0.00071 0.10516 0.20508 0.11768 
Seerpeens caicarets 0.20606 0.06229 0.18262 6.133 

A Dipiectrws ferecew 0.10822 0.27953 0. 10665 0.06864 
Ortbepristis aprysopters —.06072 0.17589 6.09429 =O. 108698 
Pricestus eartis 0.082965 0.29186 0.07715 6.06939 
Prieestus ecitulus =0.00142 6.09277 0.139718 ©. 12267 
— et 0.06177 0.197869 0. 18$82 =}. 18618 
v. .* 

a, eporere 6.19788 0.02187 0.19162 0.2220! 
Coatrepristie phileseiphicus 0.08049 6.1160! 6.19808 6.05077 
Lopephidiwe jeaaase 0.20770 0.00507 0.11650 =O. 14776 
Decapteorus pusctatus 6.00111 0.00083 0.03690 0.018637 
| Prieaptus stearasi 0.20951 0.09563 6.18111 6.19222 
waa Steseotamus espriagus 0.19121 0.03212 0. 18791 2. 10672 
’ Qpaidieos grayi 0.06560 0.025% 0.12581 6.132 
; r | Ctrweews teres -$.02237 6.00335 0.00661 = .039% 
Treeburve istpeni 0.19868 0.018632 0.07868 —.06576 
| Ovalipes guedul poesis 6.06575 2. o at 0.19680 &.17739 
Lut james campecbassus 0.12092 .05970 0.12039 6.08747 
Periecatays poresissiaus 0.11905 ~.05267 0.10233 .01182 

| — — 0.0687) yea 1 

| } Peaseus éusrarwe . 

Pertupus epiaiaanus 0.0305) . 00049 0.00042 = .05678 
! Cyelepestie ebittensen: 0.12252 0.015988 0.06972 6.0215) 
MalievtieBtaye eculesetus 0.03728 -.22776 0.18802 ©. 29482 
0.03138 ~.27%3 0.17763 -.277031 
Pertuaus gibeesii 0.03788 . 6.16258 =. 20086 
| 0.02199 =O. 18383 0.12852 © .23%56 
Ovalipes fieriéanus 0.072065 4.2066 6. 6.09171 
| | | Sieyeais éereaiis 0.01595 0.08318 0.1250 89, 19728 
Parapons cus 0.02736 0.09903 0.06036 © =. 08628 
r Caleppe suicate 0.01986 <.178679 0.10201 0.16087 
! Bretule sareets 6.0352! =. 1934) 0.05333 0.05746 
* 181 Prieastus rubic 0.078% 0.16993 0.00876 06814 
Seuriés eresiliceasis 0.13206 00 00 o. 18343 6.12300 
Serremue etroareacaus 0.19973 2 .05H8 0.19500 6.23110 
es fyeciwe quater: 0.00085 6.16297 0.19812 0.21813 
Urepaycie cirretus 0.07300 © .06428 0.10866 .23518 
| Urepeycis flieriéaaus 0.00809 .23373 0.17613 O.31355 
Aateaasrius redioceus 0.22273 .01175 0.09889 0.11897 
Lepopeidiwa greeiis: 0.16272 © .06578 0.127776 ©.12075 
. Quatericatazs leagi peais 0.17012 0.02000 0.07689 12818 
| Gesumie bairdii 0.20809 0.0334) e. 0.1665! 
| Mepiusaie eserurus 0.17987 2. 0.0769 . 10562 
Squiile 0.00872 6.22010 0.16389 0.17025 
Bo. imsoaie commusie 0.18362 6.00710 0.10068 =. 1953! 

1 18 

pervus . . . . 

Lelliguseule erevis 6.12168 =. 17938 0.05872 6.08271 
182 Rirepus eressetus 0.00789 0.21058 0.19619 0.17298 
l Ophidion weieai 6.05186 121% 0.01055 —.03698 
4 Pricestue tritwive 0.13235 =. 200% 0.07328 0.01872 

7 Ts ——“—T = Te eee eT 
Sywpeurve pi agiuse 6.05108 -.10182 ©.08100 = .0059 
Penseus setiferus 0.12835 © .14t 0.0Ree 0.0902 
Penseus astecus 0.08313 0.30370 0.05531 0.02985 

WA Cyaescion arensrius 0.00131 0.0058) 0.00200 0.00807 
At Trichivurus lepturus 0.00238 0.05016 6.01777 0.07261 
_ bectes nepsetve 0.18307 0.05198 + .06468 0.1065" 


——— 6 0.16679 0.12123 0.01208 


| Lesestepus rentourus 0.05168 ~.00923 0.00731 0.03185 

| Menticirr@us americanus 0.19778 0.05559 26112 0.174826 

| Opeicataus gemeni: 0.10957 0.01981 0.06806 0.003% 
Pelyéactyius eetoaseus 4.16210 0.000% -©.2029' 0.23702 

++. Mcrepegonias undulstus 0.16890 0.01808 0.00022 -0.0012! 
Totes Tass 0.20018 = =. 27022 0.56658 =. $6609 

Teta, ladiviéuals 6.0089 0.2985) 0.10825 ~. 18138 

Diversity 0.42098 0.10588 0.6518) 0.55118 

Ricdases 0.33798 0.129 0.60598 =.5785) 


Rveesees 0.29407 0.07678 0.39005 0.20329 
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Ordered twoeway display resulting from TWINSPAN 


PRR RAR ARAL RRA RARRARAARAAR 
THHTTT TT TTT Hee 


Orecccogamerirry 


analysis of 


relative abundances of 90 selected demersal nekton taxa collected 
156 stations in and around 
the Tuscaloosa Trend study area during the spring 1983 SEAMAP 
groundfish survey. 
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Figure 14, 


Map of the SEAMAP groundfish study area showing the membership of the samples to the 
six most meaningful groups resulting from TWINSPAN analysis of relative abundance of 90 
selected demersal nekton taxa collected in single replicate samples at 156 stations in and 
around the Tuscaloosa Trend study area during the spring 1983 SEAMAP groundfish survey. 
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geography. Although not measured, it appears that sediment composition 
was ipportant in determining the trends within areas that were othervise 
similar. For interpretive purposes, sediment composition at the SEAMAP 
trawl stations was inferred in the same manner as for the 1982 collections 
(4.e., by overlaying a map of the station locations on a recent map of 
the sediment composition in the study area). 


The overall ordering and grouping of the 1983 samples in Figure 13 
was almost identical to that seen in Figure 11 for the 1982 samples. The 
samples on the far right of the TWINSPAN display (Sample Group II in Figure 
13 and Table 28) were, for the most part, collected in the shallowest, 
most nearshore areas in the vicinity of the Mississippi Delta and near 
the confluence of Mississippi Sound and Mobile Bay (depth ranged from 2 
to 16 m). They were generally characterized by lowest salinities (range 
of 5.3 ppt to 32 ppt) and highest temperatures (range of 21.5 to 30.1° 
C). There did not appear to be any strong geographical differences in 
the stations represented in Groups IIB! and IIB2. The samples in Group I 
were collected in deeper waters (range of 9 to 90 mg) or from the nearshore 
areas off the Florida coast in the western portion of the study area, and 
were characterized by the highest salinities (range of 32 to 38 ppt) and 
lowest temperatures (range of 18.8 to 26.0° C). 


Sample Group IA encompassed the stations located on very sandy 
sediments in the eastern portion of the study area off the Alabama and 
Florida coasts (Figure 14), with the deep water, more offshore stations 
included in Station Group IAi and the shallow water, more nearshore 
included in Group IA2 (Table 28). Sample Group IB included the stations 
located on the finer textured (muddier) sediments in moderate depth to deep 
waters in the western and central portions of the study area, with those 
stations located east of the Mississippi River outfall included in Group 
IB1 and those located west of the outfall in Group IB2. For the gost 
part, those in Group IB2 were collected from stations in deeper waters than 
those in Group IB1. As in the results of the 1982 analysis, the main 
factor responsible for separating Group IA stations from those of Group 
IB appears to be geographical (east vs west), and within Groups IA or LEB, 
the major differences appear to be depth related. Within each of the four 
groups in Sample Group I (Figure 13), there was considerable variability 
in numbers of taxa and community parameters, and no clear cut trends among 
Groups IAi-IB2 were apparent based on these parameters (Table 28). 


Total number of taxa, species diversity and species richness were 
positively correlated with depth and salinity, and negatively correlated 
with temperature, again indicating that the offshore communities tended to 
be more diverse than those inshore (Table 29). 


The taxa were ordered in Figure 13 such that those most characteristic 
of the shallower depth, lower salinity and higher temperature waters 
(Sample Group II) were located along the bottom portion of the TWINSPAN 
display and corresponding ordered correlation table (Taxa Group II in 
Figure 13 and Table 29). Conversely, those taxa (in Taxa Group I) that 
were most characteristic of middepth and deep waters with higher salinities 
and lower temperatures (Sample Group I) were located along the middle and 
upper portions of the TWINSPAN display and correlation table (Figure 13 
and Table 29). 
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The majority of the taxa in Taxa Group IA1 (Lagodon rhomboides through 
Raja eglanteria in Figure 13 and Table 29) were most characteristic of 
the deeper water, high salinity, sandy habitat in the eastern portion of 
the study area (Sample Grovp IA1 in Figure 14). Some of the taxa in 
Group IA1 which were most characteristic of this trend include Prionotus 


Leligo pealeii were widespread across all depths in this sandy habitat, 
and were also well represented in several of the samples from the moderate 
depth to deeper water, high salinity, suddy sediment habitat east of 
the Mississippi River Delta (Station Group IB1). Diplectrum formosun, 
Orthopristis chrysoptera, Prionotus martis and Prionotus scitulus were most 
characteristic of the shallow water, nearshore, sandy habitat encompassed 
in Sample Group IA2. The correlations of the Group IA! taxa with 
enviromental variables supported the deeper water association for these 
taxa, with the majority of these taxa exhibiting positive correlations 
with depth, dissolved oxygen, and salinity and negative correlations with 
temperature (Table 29). 


The taxa in Group IA2 tended to be more widespread in distribution 
compared to those in Group IA1, with gany of the taxa well represented 
in the high salinity, sandy and generally middepth habitat of Sample 
Group IA2, and in the high salinity, suddy sediment and generally 
middepth habitat east of the Mississippi River Delta (Sample Group IB’). 
Some of the taxa most characteristic of this trend included QOphidion 
Centropristis philadelphicus, Stenotomus caprinus, and Prionotus roseus 
showed these same trends, but were also represented in similar deep water 
habitats located both east and west of the Mississippi River outfall 
(Sample Groups IA1 and IB2). The correlations of the Group IA2 taxa with 
environmental variables were generally similar to, but somewhat weaker than 
those exhibited by the taxa in Group IA! (Table 29). 


The Group IB1 taxa were, for the most part, restricted to the high 
Salinity, muddy sediment habitat located at middepths to deep waters the 
central and western portions of the study area (Sample Group IB). Many 
of the taxa in Group IB1 were restricted to the central portion of 
the study area (Sample Group IB1), with Penaeus duorarum, Halieutichthys 
aculeatus, Portunus gibbesii, Sicyonia dorsalis, Prionotus rubio, Urophycis 
Qloridanus and Diplectrum bivittatum most characteristic of this trend. 
Zrachypenaeus LPIL, Lepophidium graelisi, and Squilla LPIL were well 
represented in the areas both east and west of the outfall, whereas 
Gunterichthys longipenis, Nezumia bairdi. Hoplunnis macrurus, and Bollmania 
Sommunis were virtually restricted to the area west of the outfall (Sample 
Group IB2). The correlations of the Group IB1 taxa with environmental 
variables were generally weak, with the majority of the taxa exhibiting 
positive relationships with depth and salinity, and negative relationships 
with dissolved oxygen and temperaturw (Table 29). 


The five taxa that comprised Taaa Group IB2 (Sphoeroides parvus:, 
Lolliguncula brevis, Etropus crossotus, Ophidion welshi, and Prionotus 
tribulus) were the most widespread taxa in the study area, but were most 
relatively more abundant in the high salinity, muddy sediment middepth 
habitat east of the Mississippi River outfall (Sample Group IB1 in Figures 
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13 and 14 and Table 28). JLolliguncula brevis and Prionotus tribulus 
were not collected in the high salinity, muddy sediment habitat west of 
the Delta (Sazsple Group IB2). The correlations of Group IB2 taxa with 
enviromental variables were generally very weak (Table 29), a reflection 
of their widespread distributions. 


The taxa in Group IIA (Callinectes similis through Callinectes sapidus 
in Figure 13 and Table 29) were widespread across the suddy sediment 
habitats east and west of the Mississippi River outfall (Sample Group 
IB) and in the shallow water, low salinity habitats near the confluence 
of Mobile Bay and Mississippi Sound and near the Mississippi River Delta 
(Sample Group IIA). These taxa were virtually absent from the high 
salinity, sandy habitats in the central to eastern portions of the study 
area (Sample Group IA in Figures 13 and 14 and Table 28). Some of the 
taxa most representative of this trend include Callinectes similis. Penaeus 
aztecus, and Cyposcion arenarius. Callinectes similis was not collected 
in the fine-textured habitat west of the Mississippi River Delta (Sample 
Group IB2), whereas Callinectes sapidus occurred in all of these samples. 
The correlations of the Group IIA taxa with enviromental variables were 
generally weak, due in large part to their widespread distributions (Table 
29). However, the occurrence of these taxa in shallow depth, low salinity 
habitats was evident in the signs of the correlation coefficients, with 
most of the taxa exhibiting negative correlations with depth. 


The Group IIB taxa (Arius felis through Micropogonias undulatus in 
Figure 13 and Table 29) were virtually restricted to the shallow depth, low 


Salinity habitats located near the confluence of Mobile Bay and Mississippi 
Sound, and immediately east and west of the Mississippi River Delta. Some 
of the taxa most representative of this trend include Anchoa mitchilli, 
Leiostomus xanthurus, Polydactylus octonemus, and Micropogonias 

The correlations of these taxa with enviromental variables oonfirmed the 
shallow water, low salinity association, with virtually all of the taxa 
exhibiting negative correlations with depth and salinity and positive 
correlations with temperature (Table 29). 


2.5.3 MMES Fishery Independent Survey Seasonal Data 
2.5.3.1 Introduction 


The main purpose of this analysis was to evaluate seasonal trends 
in nekton community structure in the Tuscaloosa Trend study area. The 
Fishery Independent surveys included few samples from areas of the west 
Florida shelf that were included in the spatially extensive 1983 SEAMAP 
survey. in the As such, taxa characteristic of the sandy sediments of 
the eastern part of the study area (see Groups 4 and 5 in Tables 2 and 
3) were not well represented in the Fishery Independent survey data. On 
the other hand, the seasonal data provided another dimension not seen in 
the analysis of the spring SEAMAP data or fall Fishery Independent survey 
data. Distributions of taxa in this seasonal analysis would be expected 
to be somewhat different from those seen in the spring and fall analyses, 
and the results should more closely define the life histories of the taxa 
in the Tuscaloosa Trend study area. 
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2.5.3.2 Relative Composition and Abundance 


The community composition over all samples combined is summarized 
in Table 30. A total of 421,435 individuals representing 300 taxa 
were identified and enumerated in 763 seasonal trawl samples from 256 
station selected for preliminary analysis. The community was numerically 
dominated by Micropogonias undulatus, which was collected in 69% of the 
samples (frequency of occurrence = 0.69) and accounted for 34% of the 
pooled percent composition; Stenctomus caprinus and Leiostogus xantburus 
each accounted for greater than 5% of the pooled percent composition, 
with Leiostogus xantburus exhibiting a very clumped distribution (index of 
dispersion = 5144.20). These two taxa were each found in about 1/3 of the 
samples. Based on mean percent composition (Table 30), the top eight most 
abundant taxa accounted for over 50% of the cumulative percent composition. 


Irichiurus lepturus and Cynoscion arenarius were the next sost 
abundant taxa, each accounting for greater than 4% of the pooled percent 


composition (Table 30). These two species were relatively widespread in 
distribution, with each occurring in greater than 40% of the samples. 
Penaeus aztecus and Cynoscion pothus each accounted for greater than 
33 of the pooled percent composition. Penaeus aztecus was the second 
wost widespread taxon, occurring in almost 60% of the samples collected. 
Arius felis. Anchoa hepsetus, Irachypenaeus LPIL, and Prionotus rubio each 
accounted for approximately 2% of the pooled percent composition, with 
Prionotus rubio occurring in 49% of the samples collected. Other taxa 
that were relatively widely distributed (frequency of occurrence »0.30) 
included Arius felis. Synodus foetens, Syacium papillosum and Centropristis 
philadel phicus. 


There were substantial differences in community composition when these 
results were compared to those from the SEAMAP 1982 ind 1983 fall analyses 
(compare Tables 22 and 26 with Table 30). Micropogonias undulatus was 
approximately an order of magnitude more abundant and Trachypenaeus LPIL 
about an order of magnitude less abundant in the Fishery Independent survey 
data. These differences may be attributable both to differences in the 
locations of sampling stations in the two studies and to seasonal effects. 
In the spring SEAMAP analysis, Micropogonias was more or less restricted to 
the inshore zone (Figures 11 and 13), while in this seasonal analysis, it 
was the most widely distributed taxa (Table 30). Another major difference 
in the results of the two studies derives from the inclusion of estuarine 
stations in the SEAMAP surveys. Taxa that spend the gajority of their 
existence in or near the estuaries (e.g., Anchoa mitchilli) were less well 
represented in the Fishery Independent survey database which included few 
samples from stations located in less than 5 fm depths. 


2.5.3.3 TwoeWay Indicator Species Analysis 


As part of the initial community characterization, various community 
indices were calculated and are discussed below in the context of the 
Bultivariate analysis of the community data. A hierarchical list of taxa 
found in the seasonal data set is presented as Table 31. 


Based on the results of the relative composition analysis (Table 30), 
all taxa which did not occur in at least three samples were excluded 
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Table 30. Overall relative composition cf demersal nmekton taxa collected 
in three replicate samples at 154 stations in ani around the 
Tuscaloosa Trend study area during the fall 1974 to summer 1975 
NMFS Fishery Independent groundfish surveys. 


Relative Composition Teble for the Seasons) FID Deta 


TazOs bare 


Cy noecion 

Centropristis philedelphicus 
Opniuroiées 

Penseve setiferue 

Diplectrum bivittetua 
Portunus epinicerpus 
Callineetes sisilis 

Lerious fescietus 


Sqvilie 

Malieuticnthye eculesetus 
Anchos sitehilli 
Lelliguneule brevis 
Pricactus salsonicolor 
Sey phot oe 

Lepophiciua 


Sphoeroi¢es pervus 
Cyclopeette ehittendeni 
Decepterus punctatus 
Menticirrhue omericenus 
Anchoe 

Prienotue tribulue 
Perseus ¢vorerus 
Benille qulieri 
Porichthys pcrosissi= ~ 
“allinectes sepiév- 
Opisthonese * 


Mellitidse 
Prionetus 

Lol Liguncu)». 
Belietor siliteris 
Diplectrum redisie 


rR. OF CUMULATIVE 
COMPOSITION COMPOSITION COMPOSITION OCCURREICE ABUPDANCE 


0.689 
0.328 
0.336 
0.802 
o.e78 
0.598 
6.311 
0.308 
0.170 
0.286 
0.4891 
0.089 
0.092 


143159. 
167628 . 


810088, 
810577. 


Zan 
DENSITY 
(@ / mA) 


264.55 
95.21 
39.25 
37.68 
33.27 
28.65 
28.19 
18.64 
6.12 
15.55 
5.8! 
12.9 
11.79 
10.66 
10.63 
0. 10 

9.39 
6.16 
7.52 
7.38 
6.82 
6.30 
5.53 
5.39 
$.08 
$.07 
8.58 
3.93 


| Table 30. Continued. 
Relative Composition Teble for the Seasons) FID Date 
MEAN CUMULATIVE POOLED MEAD 
Taro sare PERCENT PERCENT PERCENT Fremo. OF CUMULATIVE DENSITY INDEX OF 
COMPOSITION COMPOSITION COMPOSITION OCCUAREPCER ABUNDANCE (@ / MA) DISPERSIOY 
Prictipoweciées equilonaris 0.170 927 0.195 0.085 811061. 0.89 70.81 
Dece pode 0.3273 %.2%9 0.1 0.017 a11580. 0.89 62.75 
Polyéectylus octonesve 0.058 %.303 0.093 6.033 811931. 0.72 &3.63 
Citherichtaye spilopterus 6.157 5.860 6.086 0.098 812293. 0.67 9.09 
Lepophi¢iue breviberte 0.106 6.566 0.08 0.030 01251. 0.66 81.20 
Cheetodipterus faber 0.099 656 0.070 0.080 a127964. o. * 13.60 
Syecive gusteri 0.070 6.71% 6.068 0.033 813231. 0.53 31.46 
Portunve spinisenue 0.063 6.789 0.066 0.028 a13508. 6.51 $2.69 
Sicyonis éorsalis 0.056 .825 0.061 0.081 013767. 0.48 23.20 
Clypeester 0.128 8.%9 0.061 0.021 a18028. 0.87 0.34 
Portunus gibtesii 0.068 % .033 0.058 6.088 814251. 0.42 17.62 
Sevriée vresiliensis 0.172 %.205 0.052 0.067 a18670. 0.80 8.32 
Perelicbthys letbost igus 0.087 %.292 0.089 6.155 018676. 0.38 2.%6 
Ancros lyclepis 0.112 808 0.088 0.017 018879. 0.38 a0. 88 
Ovalipes guedulpensis 0.128 % 532 0.088 6.008 419062. 0.38 176.25 
Orophycis floriéenus 0.098 9.630 0.087 0.086 815279. 0.36 9.92 
Archoeergue probetocephalus 0.216 % 687 0.087 0.030 a1547s. 0.36 7.79 
Pr ionetuse reseus 0.087 6.698 0.086 0.033 815667. 0.35 19.87 
Spmyreena guechencho 0.060 6.68 0.083 0.08) 415850. 0.8 13.61 
Seorpeens brasiliensis 0.068 97.022 0.038 0.009 816012. 0.30 37.48 
Upeneus pervus 0.066 g7 .08e 0.036 0.031 016168. 0.28 20.81 
Caleppe eulcete 0.081 97.129 0.035 0.038 816313. 0.28 10.40 
Congrine fleve 0.030 97.160 0.030 0.029 016880. 0.23 7.28 
Lut jemes eynegris 0.085 97.205 0.030 0.038 016565. 0.23 10.27 
Brevoortie petroms 0.055 97.259 0.030 0.02% 81660. 0.23 18.38 
Trechinocephalus syope 0.130 v7.39 0.028 0.0% 4816809. 0.22 17.19 
Cepne!l opode 0.037 v7 .4277 0.0277 0.003 816923. 0.21 73.81 
Syephurve plegiuse 0.025 97.852 0.0277 0.038 817035. 0.21 14.53 
Mercine bresiliensis 0.061 97.513 0.0277 0.081 a17147. 0.21 8.99 
| Prionotus peraletus 0.035 97.588 0.026 0.028 017288. 0.21 11,58 
Seproercices 0.080 7 .see 0.0% 0.038 817366. 0.20 6.03 
Srotuls 0.080 v7 .628 0.025 0.02% ay7a70. 0.19 8.36 
Trinectes seculetus 6.005 97.638 0.025 0.005 ay7s7e. 0.19 85.08 
Tricbopeette vestraiis 0.021 97.655 0.028 0.018 817675. 0.19 33.82 
Caleppe 6.109 97.768 0.023 0.050 ar7778. 0.18 3.93 
Renilis 6.078 7.88) 0.022 0.018 017667. 0.17 16.00 
Rhisopricacdon tev raenovee 0.087 97.689 0.022 0.058 81769. 0.17 8.30 
Seler crupesophtnaieus 0.039 9.927 0.021 0.029 816089. 0.17 6.29 
Port veus 0.019 97.987 0.021 0.012 016139. 0.17 30.83 
iéee 60.112 9.059 0.021 0.008 416227. 0.1% 16.06 
Polinices éuplicetus 0.016 98.078 0.021 0.008 a16318. 0.16 65.968 
Begre eerinus 0.028 98.102 0.019 0.016 81836. 0.15 20.30 
Balietes cepriscus 0.065 98.167 0.019 0.033 a16e7s. 0.15 10.81 
Prionotuse eteernsi 0.034 98.201 0.019 0.020 1218384. 0.15 16.69 
\ 0.029 98.231 0.019 0.013 08186632. 0.1 5.48 
Syeciva 0.032 98.263 6.018 0.012 a1é708. 0.1 23.27 
Secor peens 0.087 98.309 0.018 0.008 a1e7es. 0.18 24.30 
Racope eichelini 0.029 96.338 0.018 0.005 016660. 0.14 27.38 
Moplunnis 0.023 96.361 0.017 0.025 016933. 6.13 6.87 
Prienotus ophryee 0.051 6.412 0.017 0.030 819005. 0.13 7.17 
Caleppe springer: 0.022 o8 ape 0.3°*7? 0.017 819077. 0.13 9.86 
Seuri¢e 0.058 oe .eee 0.016 0.009 arg1es. 0.13 22.76 
Raninociées lovisienensi« 6.034 98.522 0.016 0.018 a19212. 0.12 6.38 
Beirdielle emrysure 0.020 96.542 0.015 0.013 arg276. 0.12 11.9 
Cenmtropristis ocyurus 0.028 98.566 0.015 0.009 019336. 0.11 22.27 
Anasious letus 0.020 98.586 0.018 0.022 819999. 0.11 5.98 
Citherichthys secrope 0.051 98.637 0.013 0.018 019855. 0.10 7.47 
Aurelie 0.078 96.711 0.013 0.008 a19o8. 0.10 24.66 
Peprilve perv 0.017 98.728 0.013 0.017 81956). 0.10 4.75 
Oyamechirve tesee 0.015 9.743 0.013 0.022 a19618. 0.10 5.9 
Ogeoceprelve 0.029 6.77% 0.012 0.028 019665. 0.09 8.98 
Orthoprietis chrysoptere 0.020 98.792 0.012 0.012 arg7ie. 0.09 21.98 
Cuilewycterus echoepfi 0.020 96.812 0.011 0.029 819762. 0.09 3.07 
Brotule berbdete 0.010 98.822 0.011 0.017 819607. 0.08 ae) 
Antenneriue rediceus 0.018 98.836 0.011 0.018 819852. 0.08 5.37 
Synoéus poeyi 0.031 98.867 0.010 0.005 219095. 0.08 19.85 
Cerens fusevs 0.021 96 eee 0.009 0.0% 219060. 0.07 2.75 
Belletor 0.010 9.098 0.009 0.007 819973. 0.07 18.10 
Ples’ «nite 0.008 98. 906 0.009 0.003 820009. 0.07 25.99 
Cong  cceenicus 0.012 8.918 0.008 0.010 820082. 0.06 6.06 
Mone: anthue hispiéus 0.028 98. 986 * 0.008 0.028 820075. 0.06 2.66 
Meli: te 0.087 8.993 0.008 0.008 &20107. 0.06 26.18 


Table 30. Continued. 


Relative Composition Teble for the Seasons] FID Date 


TAZON AME 


Pricastue ecitulve 


Lidinie emerginste 


Pogonius chroei_ 
Lepholetilis chamee)] eosticeps 
Aneéere 

Seylieriées sedifer 
Cye@nothoraz 


Syeomurve 

Encope emerginste 
Zalievtes ecgintys 
Pricogotus sletur 

Mugil cephalus 

Pometomus seltetriz 
Ancylopeette quecrocellete 
Hepetus epheliticus 

Raje egienteris 


Mrinovetes lentiginoceus 


Ovelires 

Sey) ieriéee 

Ma jidee 

Eoheneis navucretes 
Sinwm perepectivus 
Anchovielle eurystole 


wiar CUMULATIVE POOLED 
PERCENT PERCENT PERCENT ree. OF CUMULATIVE 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE 
0.009 99.002 0.008 0.005 820139. 
0.015 99.017 0.007 0.018 820170. 
0.06 99.033 0.007 6.017 820201. 
0.008 99.036 6.007 0.003 820231. 
6.077 99.063 0.007 0.009 820261. 
6.007 99.070 0.007 0.005 820291. 
0.035 99.105 0.007 0.020 820320. 
0.020 9.12 0.007 0.018 €20349. 
6.011 99. 136 0.007 0.012 820377. 
6.00% 99.180 0.007 0.006 420805. 
0.065 99.1485 0.006 0.009 &20431. 
0.019 99. 168 0.006 6.005 820857. 
0.009 99.173 0.006 0.009 420882. 
0.002 99.175 0.006 6.001 &26506. 
0.013 99.188 0.006 0.022 820530. 
6.017 99.205 0.006 0.06 820558. 
0.06 99.222 0.006 0.022 820576. 
6.008 99.230 0.006 0.012 &20602. 
0.007 99.237 0.005 0.009 420625. 
0.006 99.283 0.005 0.008 €20648. 
0.006 99.289 0.005 0.007 820670. 
0.001 99.250 0.005 0.001 &2069'. 
6.188 99.808 0.005 0.020 820712 
0.005 99.413 0.005 0.007 820733. 
0.007 99.421 6.005 0.012 820753. 
0.085 99.865 6.005 0.017 820772. 
6.007 99.4872 0.005 0.009 820791. 
0.008 99. 880 0.008 0.005 420809. 
0.006 99.cee8 0.008 0.016 420627. 
0.008 99.8% 0.008 0.008 0208685. 
0.008 99.508 0.008 0.010 82066!. 
6.012 99.516 6.008 0.008 820876. 
0.006 99.523 0.008 6.008 420869). 
0.006 99.528 0.008 0.012 820906. 
0.005 99.533 0.008 6.013 870921. 
0.002 99.536 0.003 0.0u3 820935. 
0.018 99.550 0.003 0.001 820949. 
0.012 99.562 6.003 6.010 820963. 
0.008 99.567 0.003 0.008 20976. 
0.003 99.570 0.003 0.008 820968. 
0.011 99.582 0.003 0.003 821000. 
0.008 99.506 6.003 0.908 821012. 
0.007 99.593 0.003 0.003 821023. 
0.133 99.72% 0.003 0.007 &21038. 
0.003 99.730 0.003 0.005 821085. 
0.006 99.736 0.003 0.009 821056. 
0.003 99.739 0.002 0.008 821066. 
0.018 99.753 0.C02 0.010 21076. 
0.008 99.762 0.002 0.009 ©21086. 
0.008 99.766 0.002 0.005 8210%. 
0.003 99.769 0.002 0.008 821108. 
0.008 99.773 0.002 0.005 821113. 
0.006 99.779 0.002 0.007 821122. 
6.037 99.616 0.002 0.003 821130. 
0.001 99.016 0.002 0.001 021138. 
0.005 99.62) 0.002 0.007 a21186. 
0.005 99.626 0.002 0.003 021158. 
0.001 99.827 0.002 0.001 621162. 
6.005 99.832 0.002 0.009 821169. 
0.002 99.634 0.002 0.007 a21176. 
0.003 99.837 0.004 0.008 021183. 
0.001 99.039 0.002 0.001 82119. 
0.008 99.683 0.002 0.008 a21197. 
0.002 99.6e8 0.001 0.005 821203. 
0.005 99.689 0.001 0.0068 21209. 
0.002 99.085! 0.00) 6.005 821215. 
0.005 99.056 0.001 0.007 a21221. 
0.002 99.058 0.001 0.003 821227. 
0.002 99.860 0.091 0.003 821233. 
0.002 99.8662 0.001 0.001 821239. 
0.005 99. $67 0.001 0.008 a212%5. 
0.002 99.869 0.001 0.008 421250. 
< — 
+ 
‘ 
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Table 30. Continued. 


Relative Composition Tedle for the Seasonal FID Dete 


MEAN CUMULATIVE POOLED MESS 

Talon sare PERCONT PERCENT PERCENT FREQ. OF CUMULATIVE DENSITY IWDEX OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUMDACE (@/ HA) DISPERSIOC?!. 

Selene vower 0.003 99.871 0.001 0.003 821255. 0.01 3.40 
échirus 0.007 99.870 0.001 0.003 821260. 0.01 3.40 
Rypticus seponaceus 0.001 99.680 0.001 0.003 ar1205. 0.01 3.40 
Desyetis seyi 0.002 99.682 0.001 0.005 821270. 0.01 1.40 
Goriaster apericarus 0.000 99.862 0.001 6.001 &7 1275. v.01 . oe 
Gubdionsllus hesteatus 0.v00 99.8862 0.001 0.001 821280. 6.01 5.00 
Fort \unus seyi 0.00! 99.804 0.001 0.001 421288. 0.01 8.00 
Gremre sicrure 0.000 99.888 0.001 0.001 821288. 0.01 §.ud 
Parthenope serrate 0.002 99.686 0.001 0.003 #21292. 0.01 2.50 
Rewors resors 0.007 99.692 0.001 0.005 8212%. 0.01 1.00 
Plesicaixe aartie 0.003 99.8% 6.001 0.001 421300. v.01 a. oc 
ftropue sicroet cous 0.008 99.899 0.001 0.008 821308. 0.01 1.50 
Aequipecten gidbus 0.002 99.901 0.001 0.003 &<1308. 0.01 2.00 
Ugeocephalus veepertilio 0.001 99.902 0.001 0.001 #21311. 0.01 3.00 
Pr iona*ter 0.000 99.902 0.00! 0.001 €213148. 0.¢1 3.00 
Conger 6.001 99.903 0.001 0.001 821317. 0.01 3.00 
Uroyrycis 0.005 99.9086 0.001 0.008 821320. 0.01 1.90 
Lut jemuse griseus 0.002 99.910 0.001 0.001 821323. 0.01 3.00 
| p@@ceses 6.001 99.911 0.001 0.001 821326. 6.01 3.00 
Hippocampus erectus 0.001 99.912 0.001 0.001 821329. 0.01 3.00 
Carcherfiinus ecronotus 0.002 99.918 0.001 0.008 821322. 0.01 1.00 
Ci tharichtoys 6.001 99.915 0.001 0.003 821335. 0.01 1.46 
lLepmelaetilis 0.001 99.916 0.001 ¢.001 #21338. 0.01 3.¢9 
Bol laennia 0.000 99.916 0.0C1 0.001 821341. 0.01 3.00 
Seyi lerus 0.002 99.916 0.001 0.003 0213988. 0.91 1.66 
Rangie 0.003 99.921 0.001 0.001 621347. 0.01 3.00 
Penevve 0.000 99.921 0.001 0.061 821350. 0.01 3.00 
Caliinectes 0.003 99.924 0.001 0.003 821353. 0.0! 1.66 
Acanthostrecion quadricornis 0.002 99.925 0.001 0.003 821556. .01 1.66 

0.002 99.927 0.001 0.001 821359. 0.01 3.00 
Cithaericathys cornutus 6.011 99.938 0.000 0.001 821361. 0.00 2.00 
Priecenthus erenstus 0.001 99.980 0.000 0.003 821363. 0.00 1.90 
Busycon 6.001 99.981 0.000 0.003 821365. 0. 1.00 
Pctrockirus éiogenes 0.001 99.942 0.000 0.001 821367. 0.00 2.00 
Persephone equilonsris 0.002 99.943 0.000 0.001 821369. 0.00 2.00 
Grvdiicee 0.000 99.948 0.000 0.001 871371. 0.09 2.00 
Perependaius longiceude 0.001 99.985 0.000 0.001 821373. 0.09 2.00 
Heesulon euro! inestus 0.001 99.946 0.000 0.001 821375. 0.00 2.v0 
Opmidiow helbrooki 0.000 99. 986 0.000 0.003 821377. 0.9% 1.006 
Ogceocephalus pervus 6.001 99.987 0.000 0.003 821379. 0.00 1.00 
Tonna gales 0.001 99.948 0.000 0.001 021381. 0.00 2.00 
Sphoe: ciges spengieri 0.003 99.9%! 0.000 ¢@.001 821383. 0.00 2.00 
scapter jepon'cus 0.091 99.952 0.000 0.003 021385. 0.00 1.00 
Cerecherfiinus poroceus 0.000 99.62 0.000 0.003 621387. 0.00 1.00 
Trigli¢ee 0.004 99.956 0.000 0.003 621389. 0.00 1.00 
Cynescion nebulosus 0.000 99. 956 0.000 0.001 82139). 0.00 2.90 
Steingachneris 6.001 99.958 0.000 0.001 821393. 0.00 2.00 
Cereherninicee 0.002 99. 960 0.000 0.001 8213%. 0.00 2. 00 
Cevloletilue 0.002 99.961 0.000 0.003 421397. 0.00 1.00 
Calamus pennstuls 0.001 99.963 0.000 0.001 821399. 0.00 2.00 
Opn ict thus 6.001 99.963 0.000 0.003 a2°**1. 0.00 1.00 
Cyenethoras sor ings 0.002 99. 966 0.000 0.003 €214%03. 0.00 1.00 
Synegrope spinves 0.001 99.967 0.070 0.001 021405. 0.00 2.00 
Mycteroperce prener 0.003 99.970 0.000 0.003 "214807. ".C0 1.00 
Carcharhinus feiciforsis 0.000 99.970 0.000 0.003 821°09. 0.00 1.00 
Pontinuse secroicpis 0.001 99.971 0.000 0.001 a21810. 0.00 1.00 
EoPinaster sodestus 0.008 99.975 0.000 0.001 a20eti. 0.00 1.00 
Gyencthore: ecelletus 0.000 99.975 0.000 0.091 a71ei?. 0.00 1.60 
Careherhinus e-eulipinais 0.006 99.981 0.000 0.001 a21a13. 0.00 ⁊. 
Sevriée normeni 0.001 99. 962 0.000 0.001 a2iaye. 0.00 1.00 
Serrame 0.000 99. 962 0.000 0.001 azitis. 0.00 1.0¢ 
Oremaistiéee 0.001 99.963 0.000 0.001 021416. 0.09 1.09 
Mugil cvrese 0.001 99. 963 0.000 0.001 21817. 0.00 1.0 
Aicregodius 0.000 99. 983 0.000 0.001 214816. 0.00 1.00 
Rrinoptere 0.002 99.985 0.000 0.001 021419. 0.00 1.00 
Equetus 0.001 99. 986 0.600 0.001 421820. 0.00 1.00 
Busycon pyrua 0.001 t9. 987 0.000 0.001 821421. 6.0u 1.00 
Treehinetue cerolinus 0.000 99. 987 0.000 0.001 a21422. 0.00 1.00 
Cavleletilue cyenops 0.000 99.987 0.000 0.001 071873. 0.00 1.00 
Sphoerciées éorselis 0.001 99.9868 0.000 0.001 a2182", 0.00 1.00 
Areneevs cribrarius 0.000 99. 9688 0.000 0.061 021425. e 9 *,00 
Oetepu, vulgaris 0.001 99.989 0.000 0.001 021426. 0.¢0 1.09 
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Beletive Compositions Table fer the Seasean)] FID Sete 


Tasca sue 


Rataetestems aldigutte 
Merifere 

Mustelus esais 
Besyetis sadias 
Meobythites gillii 
Ees p0 

Partbeanepe 

L~werr (idee 

Gavetus werecus 
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COHOLATIVE 
obvmbascs 


821827. 
021826. 
021629. 
821830. 
021831. 
621932. 
821433. 
621838 . 
021435. 
821835. 
821835. 


meas 
SasSITT 
(@/ MA) 


T8082 OF 
SLIP “3.08 


Table 31. Hierarchical list of demersal nekton taxa collected in three 
replicate samples at 154 stations in and around the Tuscaloosa 
Trend study area during the fall 1974 to summer 1975 NMFS Fishery 
Independent groundfish surveys. 


—u— gee ee Hees eeweepteteHE eS SF & & = ws 


Annelida 50 
sd Polychaeta 5001 
Arthropoda 58 
Crustacea 61 
® Decapoda 6175 
® Natantia 61 
Penaeidae 617701 
® Parapenaeus 61770105 
® Penaeus 61770101 
® Penaeus aztecus 6177010101 
7 Penaeus duorarup 6177010102 
® Penaeus setiferus 6177010103 
« Sicyonia 61770104 
® Sicyonia brevirostris 6177010401 
e Sicyonia dorsalis 6177010402 
® Solenocera 61770106 
® Trachypenaeus 61770102 
® Xiphopeneus 61770107 
® Scyllaridae 618202 
® Scyllarides nodifer 611'2020202 
® Scyllarus 61820201 
' Paguridae 618306 
® Pagurus 61830602 
® Petrochirus diogenes 6183061201 
Portunidae 618901 
® Arenaeus cribrarius 6189010101 
. Callinectes 61890103 
® Callinectes sapidus 6189010301 
* Callinectes similis 6189010302 
® Ovalipes 61890105 
® Ovalipes guadulpensis 6189010577 
. Portunus 61890106 
® Portunus gibbesii 6189010601 
® Portunus sayi 6189010602 
® Portunus spinicarpus 6189010603 
id Portunus spiniasnous 6189010604 
® Ma jidae 618701 
® Anasiaus 61870120 
. Anasisus latus 6187012001 
® Libinia 61870109 
® Libinia emarginata 6187010902 
Parthenopidae 618702 
® Parthenope 61870201 
® Parthenope serrata 6187020104 
Calappidae ‘618602 
® Calappa 61860201 
bd Calappa flammea 6186020101 
8 Calappa springeri 61860201 
® Calappa sulcata 6186020102 
® Hepatus epheliticus 6186020201 


cl 
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Table 31. Continued. 


® Leucosiidae 

e Persephona aquilonaris 
Raninidae 

e Raninoides louisianensis 
Pandalidae 

bd Parapandalus longicauda 

sd Plesionika 

® Plesionika martia 

Stomatopoda 

Squillidae 

8 Squilla 


Mollusca 
Bivalvia 
Arcoida 
Arcidae 
® Anadara 
Pterioida 
Pectinidae 
J Aequipecten gibbus 
Veneroida 
Mactridae 
e Rangia 
® Cephalopoda 
Theuthidida 
Myopsida 
Loliginidae 
Loligo 
Loligo pealeii 
Lolliguncula 
Lolliguncula brevis 
Octopodida 
Octopodidae 
Octopus vulgaris 
Gastropoda 
Mesogastropoda 
Naticidae 
® Polinices duplicatus 
Sinum perspectivun 
Tonnidae 
bd Tonna galea 
Stenoglossa 
Melongenidae 
bd Busycon 
Busycon pyrum 
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618603 
6186030103 
618604 
6186040201 
617918 
6179180401 
61791805 
6179180577 
6191 
619101 
61910101 


550905 
5509050877 
5515 
551525 
55152504 


570601 
57060101 
5706010102 
57060102 
5706010201 
5708 
570801 
5708010202 
51 

5103 
510376 
5103760407 
5103760501 
510380 
5103800101 
5105 
510507 
51050701 
5105070177 


Table 31. Continued. 
| Echinodermata 81 
® Asteroidea 8104 
Paxillosida 8106 
| Astropectinidae 810601 
® Astropecten 81060105 
Porcellanasteridae 810702 
® Prionaster 81070277 
| Spinulosida 8112 
Clypeasteridae 815301 
e Clypeaster 81530101 
| Echinasteridae 811404 
® Echinaster modestus 8114040377 
Valvatida 8109 
Goniasteridae 811104 
| J Goniaster americanus 8111040777 
® Echinoidea 8136 
Clypeasteroida 8152 
| ® Mellitidae 815504 
J Encope 81550402 
6 Encope ewarginata 8155040277 
1 J Encope sichelini 8155040202 
8 Mellita 81550401 
® Spatangoida 8160 
® Holothuroidea 8170 
| J Ophiuroidea 8120 
Ophiurida 8126 
Amphilepididae 812901 
| e Ophiopholus 81290201 
Phrynophiurida 8125 
Gorgonocephalidae 812503 
® Gorgonocephalus 81250302 
| Stelieroidea 8101 
Platyesterida 8105 
Luidiidae 810501 
| ° Luidia 81050101 
® Porifera 36 
Cnidaria 37 
‘ Anthozoa 3740 
Pennatulacea 3752 
Renillidae 375303 
® Renilla 37530301 
® Renilla mulleri 3753030101 
. Hydrozoa 3701 
« Scy phozoa 3730 
Semaeost omeae 3734 
Ulmaridae 373403 
® Aurelia 37 340302 
19 
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Table 31. Continued. 


Chordata 
Antennarioidei 
Antennariidae | 
Antennarius radiosus 
Ogcocephalidae 
Halieutichthys aculeatus 
Ogcocephalus 
Ogcocephalus nasutus 
Ogcocephalus parvus 
Ogcocephalus vespertilio 
Zalieutes macgintyi 
Balistoidei 
Balistidae 
Aluterus schoepfi 
Balistes 
Balistes capriscus 
Monacanthus hispidus 
Ostraciontidae 
Acanthostracion quadricornis 
Batrachoidi formes 
Batrachoididae 
Porichthys porosissisus 
My ctophoidei 
Synodontidae 
Saurida 
Saurida brasiliensis 
Saurida normani 
Synodus 
Synodus foetens 
Synodus poeyi 
Trachinocephalus ayops 
Osteichthyes 
Anguilliformes 
Congridae 
Conger 
Conger oceanicus 
Congrina 
Congrina flava 
Ophichthus 
Muraenesocidae 
Hoplunnis 
Hoplunnis macrurus 
Muraenidae 
Gymnothorax 
Gymnothorax moringa 
Gymnothorax nigromarginatus 
Gymnothorax ocellatus 
Clupeiformes 
Clupeidae 
Brevoortia patronus 
Etrumeus teres 
Harengula jaguana 
Opisthonema oglinum 
Sardinella aurita 
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aA* 


qc 


8388 

8787 
878702 
8787020203 
878704 
8787040301 
87870401 
8787040103 
8787040105 
8787040101 
8787040401 
8860 
886002 
8860020101 
88600202 
8860020201 
8860020703 
886003 
8860030201 
8783 
878301 
8783010106 
8762 
876202 
87620203 
8762020301 
8762020303 
87620201 
8762020101 
8762020104 
8762020401 
8717 

8740 
874112 
87411201 
8741120101 
87411203 
8741120302 
87411310 
874108 
87410801 
8741080102 
874105 
87410504 
874105040 
8741050404 
8741050405 
8745 
874701 
8747010403 
8747010601 
8747010803 
8747010701 
8747011001 
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Table 31. Continued. 


Engr aulidae 
Anchoa 
Anchoa hepsetus 
Anchoa lyolepis 
Anchoa mitchilli 
Anchoviella eurystole 
Gadiformes 
Gadidae 
Urophycis 
Urophycis floridanus 
Urophycis regius 
Merlucciidae 
Steindachneria 
Steindachneria argentea 
Moridae 
Laeszoneza 
Ophidiidae 
Brotula 
Brotula barbata 
Lepophidiun 
Lepophbidium brevibarbe 
Meobythites gillii 
Ophidion holbrooki 
Ophidion welshi 
Rissola marginata 
Perciformes 
Carangidae 
Caranx fusus 
Caranx hippos 


Chloroscombrus chrysurus 


Decapterus punctatus 

Selar crumenophthalaus 

Selene setapinnis 

Selene vomer 

Trachinotus carolinus 

Trachurus lathami 
Gobiidae 


Gobionellus hastatus 

Microgobius 
Mugilidae 

Mugil cephalus 

Mugil curema 
Apogonidae 

Synagrops spinosa 
Branchiostegidae 

Caulolatilus 

Caulolatilus cyanops 

Lopholatilis 


Lopholatilis chamaeleonticeps 


Echeneidae — 
Echeneis naucrates 
Remora remora 
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874702 
87470202 
8747020201 
8747020205 
8747020202 
8747020302 
8789 
879103 
87910310 
879103 1007 
8791031002 
879104 
87910402 
8791040201 
879101 
8791010202 
879201 
87920104 
8792010401 
87920105 
8792010502 
8792012001 
8792010603 
8792010605 
8792010901 
8834 
883528 
8835280302 
8835280303 
8835280401 
8835281202 
8835280601 
8835280777 
8835280701 
8835280901 
8835280102 
884701 
88470116 
8847011601 
8847010502 
88470107 
883601 
8836010101 
8836010102 
883518 
8835180603 
883522 
88352201 
8835220102 
88352202 
8835220201 
883527 
8835270201 
8835270103 


Table 31. 


Continued. 


Ephippidae 
Chaetodipterus faber 
Gerridae 
Eucinostomgus argenteus 
Eucinostogus gula 
Grammistidae 
Rypticus saponaceus 
Lut janidae 
Lut janus camgpechanus 
Lut janus griseus 
Lut janus synagris 
Pristipomoides aquilonaris 
Rhoaboplites aurorubens 
Mul lidae 
Upeneus parvus 
Pomadasyidae 
Haesulon aurolineatun 
Orthopristis chrysoptera 
Priacanthidae 
Priacanthus arenatus 
Rachycentridae 
Rachycentrop canadus 
Sciaenidae 
Bairdiella chrysura 
Mycteroperca phenax 
Cynoscion 
Cynoscion arenarius 
Cynoscion nebulosus 
Cynoscion nothus 
Equetus 
Equetus acuginatus 
Equetus umbrosus 
Larisus fasciatus 
Leiostogus xantiurus 
Menticirrhus 
Menticirrbus americanus 
Micropogonias undulatus 
Pogonias chromis 
Sciaenops ocellata 
Stellifer lanceolatus 
Serranidae 
Centropristis ocyurus 


Centropristis philadelphicus 


Diplectrum bivittatun 

Diplectrum formosum 

Diplectrum radiale 

Serranus 

Serranus atrobrancbus 
Sparidae 

Archosargus probatocephalus 

Calamus pennatula 

Lagodon rhomboides 

Stenotomus caprinus 
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883552 
8835520101 
883539 
8835390101 
8835390102 
883503 
8835030207 
883536 
8835360107 
8835360102 
8835360112 
8835360701 
8835360501 
883545 
8835450402 
883540 
8835400101 
8835400201 
883517 
8835170101 
883526 
8835260101 
883544 
8835440301 
8835020505 
88354401 
8835440106 
8835440102 
8835440103 
88354412 
8835441201 
8835441206 
8835440501 
8835440401 
88354406 
€835440601 
8835440701 
8835440801 
8835440901 
8835441001 
883502 
8835020304 
8835020305 
8835021005 
8835021002 
8835021004 
88350223 
8835022302 
883543 
8835430301 
8835430507 
8835430201 
8835430102 
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Table 31. 


Continued. 


Pomatomidae 
Pomatomus saltatrix 
Scombridae 
Scomber japonicus 
Scomberomorus cavalla 
Scomberomorus maculatus 
Cynoglossidae 
Symphurus 
Symphurus diomedianus 
Symphurus plagiusa 
Soleidae 
Achirus 
Gymnachirus 
Gymnachirus texae 
Trinectes maculatus 


Pleuronectoidei 


Bothidae 


Ancylopsetta quadrocellata 


Citharichthys 
Citharichthys cornutus 
Citharichtbys macrops 


Citharichthys spilopterus 


Cyclopsetta chittendeni 
Cyclopsetta fimbriata 
Engyophrys senta 
Etropus 

Etropus crossotus 
Etropus mpicrostoaus 


Paralichthys lethostigna 
Paralichthys squamilentus 


Syacium 

Syacium gunteri 
Syacium papillosum 
Trichopsetta 
Trichopsetta ventralis 


Polynemoicei 


Polydactylus octonenzus 
Polynemidae 
Polynemus virginicus 


Rajiformes 


Dasyatidae 
Dasyatis sabina 
Dasyatis sayi 
Dasyatus americana 
Gymnura micrura 
My Liobatidae 
Rhinoptera 
Rhinoptera bonasus 
Rajidae 
Raja eglanteria 
Raja texana 
Rhinobatidae 
Rhinobatos lentiginosus 
Torpedinidae 
Narcine brasiliensis 
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883525 
8835250101 
885003 
8850030301 
8850030501 
8850030502 
885802 
88580201 
8858020103 
8858020101 
885801 
88580102 
88580103 
8858010303 
8858010101 
8857 
885703 
8857030506 
88570301 
8857030106 
8857030109 
8857030110 
8857030801 
8857030802 
8857030901 
88570302 
8857030201 
8857030202 
8857030304 
8857030306 
88570313 
8857024301 
885703 1303 
88570314 
8857031404 
8838 
8838010101 
883801 
8838010203 
8713 

87 1305 

87 13050105 
87 13050106 
87 13050103 
87 13050202 
87 1307 

87 130703 
87 13070301 
871304 
8713040113 
87 13040133 
871302 
8713020101 
87 1303 

87 13030401 


Table 31. Continued. 


Scombroidei 
Trichiuridae 
Trichiurus lepturus 
Scorpaenoidei 
Scorpaenidae 
Pontinus macrolepis 
Scorpaena 
Scorpaena brasiliensis 
Scorpaena calcarata 
Triglidae 
Bellator 
Bellator militaris 
Prionotus 
Prionotus alatus 
Prionotus ophryas 
Prionotus paralatus 
Prionotus roseus 
Prionotus rubio 
Prionotus salmonicolor 
Prionotus scitulus 
Prionotus stearnsi 
Prionotus tribulus 
Scyliorhinoidei 
Carcharhinidae 
Carcharhinus acronotus 
Carcharhinus falciformis 
Carcharhinus paculipinnis 
Carcharhinus porosus 
Mustelus canis 
Rhizoprionodon terraenovae 
Sphyrnidae 
Sphyrna tiburo 
Sphyrna lewini 
Siluriformes 
Ariidae 
Arius felis 
Bagre marinus 
Sphyraenoidei 
Sphyraenidae 
Sphyraena guachancho 
Stromateocidei 
Stromateidae 
Peprilus burti 
Peprilus paru 
Syngnathoidei 
Syngnathidae 
Hippocampus erectus 
Tetradontoidei 
Diodontidae 
Chilomycterus schoepfi 
Tetraocdontidae 
Lagocephalus laevigatus 
Sphoeroides 
Sphoeroides dorsalis 
Sphoeroides parvus 
Sphoeroides spengleri 
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8850 
885002 
8850020201 
8826 
882601 
8826010504 
88260106 
8826010605 
8626010606 
882602 
88260202 
8826020203 
88260201 
8826020105 
8826020113 
8826020114 
8826020117 
8826020118 
8826020120 
8826020103 
8826020121 
8826020104 
8708 
870802 
8708020504 
8708026 406 
8708020509 
8708020512 
8708020401 
8708020301 
870803 
8708030101 
8708030103 
8777 
877716 
8777180202 
8777 180101 
8837 
883701 
8837010103 
8851 
885103 
8851030104 
8851030102 
8820 
882002 
8820020201 
8861 

886 103 

886 1030101 
886 101 

886 1010101 
88610102 
886 1010205 
886 1010210 
886 1010211 


c 
254 


—e 


Table 31. Continued. 


Trachinoidei 
Uranoscopidae 
® Kathetostoma albigutta 


Pheaophyta 
Phaeophyceae 
Fucales 
Sargassaceae 
® Sargassun 


Miscellaneous taxa 
bd Gorgoniidae 
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8840 
884014 
8840140301 


15 

1501 
1510 
151004 
15100401 


375105 


from further consideration. In addition, those taxa which represent higher 
levels of taxonomic identification (i.e., family, order, class or phyluz 
level identifications) were also excluded. This process resulted in the 
selection of 175 taxa to be included in subsequent pattern analysis. These 
175 taxa were subjected to initial TWINSPAN analysis of mean data at 256 
stations (not presented). Based on the results of this initial analysis, 
a suite of 100 taxa that showed the most ecologically meaningful trends 
was selected for detailed community analysis and presentation. 


The results of the initial TWINSPAN analysis were used in conjunction 
with maps depicting the station group locations by season to provide the 
basis for the elimination of 102 of the 256 stations. Some portions 
of the study area were sore intensively sampled than others, and sany 
of the excluded stations were located in these intensively sampled areas. 
The procedure involved removing redundancy in the data set while still 
retaining all of the important trends. This selection process yielded 
158 stations that maintained adequate spatial and seasonal coverage. 
Therefore, the TWINSPAN analysis presented in this report consists of four 
seasons of data for 100 selected taxa at 154 stations that were each 
sampled on one occasion. The numbers of stations were evenly distributed 
over the four seasons. The locations of the stations in the analysis are 
presented, by season, in Figure 15. 


The ordered two-way display resulting from this TWINSPAN analysis, 
which concisely displays the sgajor trends in community structure, is 
presented in Figure 16. The stations in the two-way table are listed 
across the top, and the taxa are listed down the side. Table 32 presents 
the values for depth, near bottam temperature and community parameters for 
each station, with the stations ordered and grouped in the same manner as 
in the corresponding TWINSPAN display (Figure 16). Examination of Figure 
16 and Table 32 in concert facilitates the identification of enviromental 
trends most related to the ordering and grouping of stations and taxa. 


These results showed that the station ordering across the top of 
the TWINSPAN display (Figure 16) was primarily related to hydrography 
(manifested in seasonal and geographical trends) and sediment composition 
(manifested through geographic location). The first dichotomy separated 
two groups of stations that differed mainly by geographic location. The 
stations on the left of the TWINSPAN display (Station Group I in Figure 
16 and Table 32) were primarily located in the western and central portions 
of the study area with the addition of some of the very nearshore stations 
in the eastern portion of the study area. The stations on the right 
of the TWINSPAN display (Station Group II in Figure 16 and Table 32) 
were primarily located in the eastern portion of the study area with the 
addition of some central stations. The central portion of the study area 
marks a transition from the predominantly muddy sediments of the western 
portion of the study area to the predominantly sandy sediments of the 
eastern portion of the study area. 


Similarly, the taxa were ordered such that those that were most 
characteristic of the western and central regions and the very nearshore 
habitat in all regions (Station Group I) were located along the upper 
portion of the TWINSPAN display (Taxa Group I in Figure 16), whereas those 
taxa that were most characteristic of the stations in the eastern portion 


yu 


aS @ 


-30.00 -89.00 -88 .00 -87.00 -86 .00 -8S.00 


— 


Ga» qa eae 

o 
B. 

oe 

eo 

* 

o. 

9— 


7 — — - “5 
so.oof | ¢ 2 o£ Sos : 7 
— " a 
* X — °,* q) 
ol pont yy 
x & 4 
\. s oe Fe * 
\_ cont a* | 
8 * J toe” 2* — 
—* 6 a,’ ¢ o* . 
28.00} * ee d’y a,” 2s oo 
a0 oo 8 r 
7 a 
- . LEGEND 
+ = FALL } 


Figure 15. Map of the Tuscaloosa Trend study area showing the locations of the NMFS Fishery 
Independent groundfish survey stations for fall 197% to summer 1975. 
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Figure 16. Ordered two-way display resulting from TWINSPAN analysis of mean 
relative abundances of i00 selected demersal nekton taxa collected 
in three replicate samples at 154 stations in and around the 
Tuscaloosa Trend stuuy area during the fall 1974 to summer 1975 
NMFS Fishery Independent groundfish surveys. 

or 
- 258 


BEST COPY Ayrtrrere 


Ordered table of means for envirommental and community parameters 


in three replicate samples collected at 154 stations in and around 


the Tuscaloosa Trend study area during the fall 1974 to summer 1975 


NMFS Fishery Independent groundfish surveys. 


Table 32. 
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of the study area were located along the bottom portion of the display 
(Taxa Group II in Figure 16). 


The stations comprising Station Group IA1 in Figure 16 and Table 32 
were primarily located in middepth to deep waters in the western region and 
directly off the Mississippi River Delta, with the addition of a few deep 
water stations located in the central region. Station Group IA! included 
8 fall, 8 winter, 8 spring and 11 summer stations, indicating a stable 
community structure over the year. Based on the vwalues for community 
parameters (Table 32), the samples at these stations were not appreciably 
different from those in Groups IA2 and IB!. 


Station Group IA2 (Pigure 16) included 4¢ stations located in shallow 
to middepth waters across the entire study area. This group included 9 
fall, 13 winter, 11 spring and 7 summer collections. 


The 21 stations comprising Station Group IBi1 (Figure 16) were 
generally located in shallow depths across the entire study area. Many of 
these stations were located near Chandeleur and Breton Sounds. They tended 
to have low total numbers of taxa and low total numbers of individuals, 
but they were not strikingly different from the samples in Groups IA! and 
IA2 (Table 32). This group was dominated by spring and summer collections, 
and included 5 fall, 3 winter, 6 spring and 7 summer stations. 


Station Group IB2 was comprised of 1 very depauperate sample collected 
from a shallow water station in the central portion of the study area 
during spring (Figure 16 and Table 32). 


Station Group IIA! was comprised of 32 stations primarily located in 
middepth waters in the central and eastern portions of the study area, 
with the addition of a few deep water stations and a few shallow water 
stations. Group IIA! was dominated by spring and summer stations, and 
included 5 fall, 5 winter, 12 spring and 10 summer stations. Although 
there was considerable variability within the group, these stations and 
those in Group IIA2 generally had highest numbers of taxa and clearly had 
highest taxa richness (Table 32). 


The 15 stations comprising Station Group IIA2 were generally located 
in middepth waters in the eastern portions of the study area, with the 
addition of same deep water stations. Compared to those in Group IIA!, 
the Group IIA2 stations covered a narrower depth range (Table 32). This 
group was dominated by fall and winter collections, and included 5 fall, 
5 winter, 3 spring and 2 summer stations. 


Station Group IIB1 included 6 stations located in shallow to middepth 
waters in the eastern region with the addition of 2 central stations and 
1 western station. This group included 4 fall stations, 1 spring station 
and 1 summer station, and tended to harbor total numbers of taxa and total 
numbers of individuals that were lower than those of the Group IIA stations 
and similar to those of the Group I stations (Table 32). 


Station Group IIB2 included 2 spring and 2 summer CGollections from 
stations located in shallow to middepth waters in the central and eastern 
portions of the study area (Figure 16). This group also harbored low total 
numbers of taxa and low total numbers of individuals (Table 32). As was 
the case with Group IIB1, Group IIB2 included no winter collections. 
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The taxn in Taxa Group IA exhibited three distinct distributions. 


Parapenaeus LPIL, Ziphopeneus LPIL and Steindachneria argentea from Taxa 
Group IA! and Solenocera, Congrina flava and Trachypenaeus LPIL from Taxa 


Group IA2 were most characteristic of the deep water stations located in 
the western portion of the study area and directly off the Mississippi 
River Delta. These stations occupied the left-most portion of Station 
Group IA! in Figure 16 and the upper-most portion of Table 32. With 
the exception of Cynoscion pothus the remaining taxa in Group IA! were 
generally restricted to the low salinity, nearshore and middepth stations 
spread across the entire study area (those in Station Groups IA2 and 
1B1). The stations in Group IA2Z2 were primarily sampled during fall, 
winter and spring, indicating that these taxa tended to be absent from 
this nearshore habitat during summer. In addition, the Group IA! taxa 
were almost completely absent from the nearshore stations sampled during 
spring and summer in Station Group IB!1, further indicating that those 
taxa tended to be absent from the nearshore habitat during the warmer 
months. Some of the taxa most characteristic of this trend were Penaeus 
metiferus, Stellifer lanceolatus and Menticirrhus americanus from Group IA! 
and Larigus fasciatus from Group IA2. 


The taxa in Group IA that showed the third distinct type of 
distribution were, with the exception of Cynoscion nothus, all included 
in Group IA2. In general, Group IA2 taxa were widely distributed across 
the study area, and include many of the gost ubiquitous and numerically 
prominent taxa. The Group IA2 taxa were rslatively most abundant in the 
wpuddy sediment habitat of the western and central regions of the study 
area (Station Group I), and were relatively such less abundant in the 
sandy sediment habitat located in the eastern portion of the study area 
(Station Group II). As with the taxa in Group IA1, the Group IA2 taxa 
also showed a tendency to be absent or less numerically prominent at 
the nearshore stations included in Station Group IB!1, particularly those 
sempled during spring and summer. Some of the taxa most representative 


of Group IA2 include Micropogonias undulatus, Cynoscion arenarius, and 
Trichiurus lepturus. 


The taxa in Group IB! exhibited distributions very similar to those 
described above for Taxa Group IA2, but were slightly more prominent at 
the stations located on sandy sediments in the eastern portion of the study 
area (i.e., Station Group II). As with the taxa in Group IA, the Group 
IB1 taxa also showed a tendency to be less numerically prominent at the 
nearshore stations included in Station Group IB. Some of the taxa most 
representative of Taxa Group IB! include Penaeus aztecus. Prionotus rubio, 
and Leiostomus xanthurus. 


The taxa in Group IB2 were virtually absent from collections at 
deep water stations located in the western portion of the study area and 
directly off the Mississippi River Delta (Station Group IA1), but were well 
represented at the stations located in shallow to siddepth waters across 
the study area (Station Groups IA2 and IB1) and at many of the stations 
in the eastern portion of the study area (Station Group II). Many cl 
the Group IB2 taxa were among the few that were well represented at the 
generally depauperate, shallow water stations included in Station Group 
IBi. Arius felis was most characteristic of these stations. Other taxa 
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representative of Group IB2 include Souilla LPIL. Anchoa bhepsetus. and 
Chloroscombrus chrysurus. 


The three taxa in Group IIAi1 (Centropristis philadelphicus, 
Cyclopsetta chittendeni and Halieutichthys aculeatus were most characteris- 
tic of middepth to dvep water stations overlying sandy sediments in the 
eastern region (Station Group IIA), but also occurred at gany of the deep 
water stations overlying muddy sediments in the western portion of the 
study area and directly off the Mississippi River Delta (Station Group 
Iai). 


The five taxa comprising Group Ild2 (Citharichthys macrops., Etropus 
crosactus, Harengula jJaguanpa, Lagodon rhomboides, and Peprilus burti) were 
most characteristic of the stations located over sandy sediments in the 
eastern portion of the study area (Station Group II), but were also 
collected at sany of the stations located over suddy sediments in shallow 
and middepth waters (Station Group IA2 and IB1). 


The Group IIB1 taxa were relatively most abundant at the stations 
located over sandy sediments in the eastern region (Station Group II), with 
only scattered occurrences across the remainder of the study area. Some of 
the taxa most characteristic of Group IIB! were Penaeus duorarum, Sicyonia 
brevirostris. Lutianus campechanus, Sphoeroides paryus, Syacium papillosuz, 
Synodus foetens, and Portunus spinicarpus. 


With the exception of Eucinostomus gula» Stenotomus caprinus, 


Trachurus Jathami, and Diplectrum radiale, the taxa in Group IIB2 were 
virtually restricted to collections «st stations located in middepth to 


deep waters overlying sandy sediments in the eastern portion of the 
study area primarily during fall, winter and spring (Station Group 
IIA2). Some of the taxa most representative of this trend included 


Stenotonus GSaprinus, and Trachurus lathami were also well represented at 
the stations located in middepth to deep waters in the eastern portion of 


the study area that were primarily collected in spring and summer (Station 
Group IIA1), and Diplectrum radiale was virtually restricted to these 
stations. 


2.5.4 MMFS Fishery Independent Survey Fal) Data, 1973-1983 
2.5.4.1 Introduction 


To analyze community trends in the study area over time, data from the 
fall cruises from 1973-1980 and 1982-1983 were subset from the database. 


Based on the results of the SEAMAP analysis and Fishery Independent 
seasonal analysis (see above), along with the distribution of stations in 
the database, the Tuscaloosa Trend study area was subdivided into three 
regions | based on longitude. The eastern region included the area east 
of 88.5° longitude, and differed from the central and western regions 
by virtue of the sandy co mposition of its sediments. The central region 
extended from 88.5 to 90.0° longitude, while the western region consisted 
of the region west of the Mississippi River delta. Within each of the 
regions, 10 fm depth strata were identified, and three replicate samples 
collected at one "station" in each region by depth strata cell for each 
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year were selected for analysis. In only three cases did three samples 
occur in any cell greater than 50 fm depth, and in an equal number of 
instances (but not the same cells) no samples were available from the 40-50 
fm depths. The data set submitted for analysis included 150 stations, each 
with 3 replicate samples. The taxa that had been included in the final 
analysis of the SEAMAP and Fishery Independent data were those selected for 
inclusion in the initial analysis of the annual data. <A number of these 
showed scattered or otherwise not meaningful in this initial analysis, and 
were eliminated from further consideration. Ninety (90) taxa were included 
in the final TWINSPAN analysis, and this number was further reduced to in 
the corresponding factor analysis. 


5.5.4.2 Relative Composition and Abundance 


The community composition over all samples combined is summarized 
in Table 33. <A total of 318,186 individuals representing 374 taxa were 
identified from 548 sazples. In general, the community tended to be 
dominated by a relatively small number of taxa. The 11 most abundant taxa 
accounted for greater than 50% of the cumulative sean percent composition, 
while the top four taxa accounted for almost 50% of the organisms 
collected. Most taxa exhibited restricted distributions, with only six 
taxa occurring in greater than 50% of the samples collected. 


Micropogonias undulatus was the most abundant taxon, accounting for 
18.7% of the pooled percent composition, with a mean density of 153 
individuals per hectare. This taxon occurred in almost 60% of the samples 
collected (frequency of occurrence = 0.799). Lejostomus xanthurus was 
the second most abundant taxon, with a pooled percent composition of 
12.2% and a mean density of 100 individuals per hectare. Leiostomus 
xanthburus occurred in 46% of the samples collected and had a very 
Clumped distribution (index of dispersion = 5941). Stenotomus caprinus, 
Chloroscombrus chrysurus: and Peprilus burti each accounted for greater 
than 5% of the pooled percent composition. Of these three taxa, Stenotopus 
Sabrinus was the most widespread, occurring in greater than 50% of 
the samples collected.  Portunus spinicarpus, Penaeus aztecus. Cynoscion 
arenarius, Irichiurus lepturus, and Arius felis each accounted for greater 
than 2% of the pooled percent composition. Penaeus aztecus was the 
most widespread texon in the analysis, occurring in 63% of the samples 
collected, and was among the most evenly distributed (index of dispersion 
= 41). Other taxa occurring in greater than 45% of the samples included 
Cynoscion arenarius, Prionotus rubio, Centropristis philadelphicus and 
Synodus foetens. Table 34 is a hierarchical list of taxa represented in 
the annual data set. 


2.5.4.3 Two-Way Indicator Species Analysis 


The two-way ordered data matrix resulting from TWINSPAN is shown as 
Figure 17 and the corresponding ordered table of environmental variables 
and community parameters is shown as Table 35. Because the stations in 
each region by depth zone cell were chosen to be as close geographically 
as possible from year to year, maps displaying the TWINSPAN results over 
the 10 years were difficult to interpret. Instead, the stations in each 
TWINSPAN group are shown in matrix form in Table 36. The four groups 
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Table 33. Overall relative composition of demersal nekton taxa collected in 
three replicate samples at 150 stations in three regions of the 
Tuscaloosa Trend study area during fall NMFS Fishery Independent 
surveys from 1973 to 1983. 


Meas CRGLATIVE POOLED au 

TAOS sue —XXX PERCENT PERCENT rama. OF CURMLATIVE DESSITY 
COMPOSITION COMPOSITION CG@KGOSITION OCCURRENCE ABUNDANCE (¢ / i) 

ierepegpaias usdul satus 15.309 15.309 16.735 0.599 $9612. 153.38 
Leiostemus zantburus 4.375 19.684 12.209 0.856 96459. 99.4 
Steaotamus caprimus 6.536 2.220 9.929 0.505 130051. 61.29 
Calerescosarus caryeurus 4.261 32.881 8.621 0.272 157863. 70.58 
Peprilus turti 3.022 35.503 5.30 0.259 174619. 44.09 
Pertuaus spiaicarpus 2.4m 37.930 2.703 0.232 163216. 22.13 
Peaseus as tecus 3.863 81.813 2.337 0.630 190655. 19.14 
Cyasecios arenarius 2.183 3.566 2.237 0.868 197637. 16,48 
Triesiures Lepturus 2.613 4.179 2.230 0.286 284. 16.26 
arias felis 2.761 88.920 2.1% 0.199 21178. 17.65 
Pricastus runic 2.164 $1.108 1.061 6.506 217718. 15.28 
Treeburus lataesi 1.932 33.635 1.831 0.283 2543. 14.99 
Peaseus setiferus 1.281 $4.36 1.568 0.281 220531. 12.83 
Cestrepristis philadelpBicus 1.991 34.307 1.957 6.504 B34. 12.75 
Serrams atrocraacaus 1.813 $8.120 1,429 0.303 Bw. 11.70 
Apebos bepestus 1.90 60.105 1.327 0.168 262256. 10.86 
Sicyoais orevirostris 1.509 61.614 1.180 0.218 286012. 9.66 
Cyasecion aetbus 1.023 62.637 1.153 0.228 289682. 9.44 
Squills 1.690 68.267 1.997 6.318 233237. 9.15 
Steindacbasria argestes 1.294 65.540 1.107 0.068 256760. 9..¥ 
Calliasctes siailis 1,845 66.985 1.036 0.319 20055. 6.46 
Syeedus foeteas 2.119 69.104 0.99 6.536 3042. 7.69 
Opaiurcides 0.008 69.912 6.710 0.031 265301. 5.61 
Lagodos rpcnboides 0.7% 70.668 0.687 6.299 267361. $.30 
Sel enccers 0.891 71.559 0.687 0.186 9419. 5.30 
Syeciue papi locus 2.187 73.7% 0.602 0.254 271335. 4.93 
Treesy peaseus 0.883 78.630 0.947 o. 273075. | 
Parapeasous 0.543 73.173 0.503 0.062 27677 4.12 
Leligs pealeii 1.620 76.79 0.888 0.168 276230. 8.00 
Ralioutientays sculeatus 0.628 77.817 0.868 0.210 ° 3.99 
Pristipoecices aquiloaaris 0.050 78.066 0.868 6.162 279321. 3.% 
0.507 78.$73 0.960 0.078 2607 3.77 

Seorpeees caicarata 0.558 79.127 0.451 0.1% 262220. 3.69 
Pricgotus paraiatus 0.807 79.334 0.431 0.068 263591. 3.53 
Mereaguls jaguans 0.329 79.862 0.826 0.162 264939. 3.47 
Dipleetrwm bivittatus 0.921 26 0.38 0.170 20619. 3.23 
Bucisostamus guls 0.756 61.539 0.381 6.183 267 807. 3.12 
Portupus gidbesii 0.7% 62.326 0.372 0.179 2682. 3.08 
Lepepaidiua greeilsi 0.421 a2.7% 0.356 0.139 26¢7 28. 2.92 
Bellator ailitaris 0.378 63.121 0.329 0. 290770. 2.69 
Lelliguseula brevis 0.751 63.872 0.319 6.113 29178. 2.61 
Seuriés orasiiieasis 0.568 62.836 0.319 0.115 292001. 2.61 
Apasiqns latus 0.310 a.7% 0.318 0.006 23618 2.61 
Spaeercices parvus 0.551 6.297 9.308 6.157 247% 2.52 
Brevoortis petroous 0.268 0.565 0.272 0.060 29566). 2.23 
Rtropus cressctus 0.858 6.019 0.287 6.137 296487. 2.02 
Pricaetus salsoaicoior 0.327 6.3% 0.229 0.122 297 176. 1.88 
0.162 4.508 0.228 0.018 297689. 1.83 

Perichthys poresissigus 0.262 6.769 0.217 0.193 2905 80 1.78 
Lut jesus caspecbasus 0.559 87.328 0.217 0.212 299269. 1.77 
Asteroides 0.709 66.037 0.197 0.086 29969. 1.61 
Etrvumeus teres 0.598 68.530 0.1% 6.055 300518. 1.60 
Apcbos GitcBilii 0.239 68.770 0.1% 0.015 301135 1.59 
Aurelia 0.821 69.191 0.187 0.089 301731 1.53 
Peeseus cucrarus 0.346 69.539 0.181 0.089 302308. 1,48 
Priegetus roseus 0.269 69.807 0.161 0.053 30268 1,88 
Cyelopsetts abitteadeni 0.253 © .060 0.147 0.182 1.20 
0.199 © .259 0.1485 0.0% pa3618 1.19 

Prieaetus stearnsi 0.1861 @.840 0.142 0.086 304267. 1.17 
0.337 @.776 0.180 0.080 304712. 1,14 

Larigus fasciatus 0.108 @.88) @. *#* 0.068 305146 1.12 
Opistboness ogi ious 0.172 91.053 6.9) 0.075 305574. 1.10 
Peprilus paru 6.110 91.163 0.128 0.069 305962. 1.05 
Myopsica 0.58! 91.7485 0.1277 0.369 306385 1.04 
Lepoplidiua orevibarce 0.184 91.698 0.118 6.087 3067488 0.93 
Meliite 0.134 92.032 0.113 0.902 307 109 0.93 
Casetocipterus facer 0.131 92.163 0.110 0.139 307859 0.8 
Eebinoices 0.194 2.316 0.105 0.044 307793 0.26 
Sey poce ce 0.165 2.462 0.103 0.084 308122 0.8 
Leligo 0.579 3.061 0.103 0.060 30645) 0.85 


864.70 
$941.44 
1999.21 
3319.32 
2545.36 

820.82 

41.05 
68.26 

200.43 

570. 18 

$2.51 

343.41 

age .a9 

0.45 

180.66 

162.49 

136.79 

99.52 


Table 33. Continued. 


a POOLED Oa 
PERCENT PERCE? CA⁊ FREQ. OF ‘COMULATIVE DENSITY INDEX OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE (@ / GA) DISPERSION 


0.007 308779. 0.84 227.27 

0.082 309101. 0.83 13.05 
Openeus parvus 0.105 6.513 0.096 0.036 309408. 0.79 78.65 

0.022 309700. 0.75 71.13 
Syacius guateri 0.189 # .805 0.063 0.064 309965. 0.68 12.93 
Paraliebtinys letacetigna 0.109 6.914 0.077 0.181 310209. 0.63 4.27 
Ophiolepicicae 0.163 9.077 0.068 0.008 310424. 0.55 117.15 
Luidis 0.152 9.229 0.061 0.086 310617. 0.50 73.83 
Aateamarius rediceus 0.066 4.2% 0.058 0.053 310800. 0.47 18.53 
Aequipectes gibbus 0.082 94.377 0.057 0.011 310961. 0.87 96.48 
Pricactus 0.063 98.461 0.056 0.013 311159. 0.3% 60.56 
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Solesecera atlantidis 0.015 96.638 0.028 0.005 314571. 
Porifera 0.103 %.941 0.028 0.015 314647. 
Prioactus oparyas 0.089 %.99 0.03 0.029 318721. 
Polyenseta 0.087 97 .037 0.022 0.011 314792. 
Syepourus plagiuss 0.061 97.098 0.022 0.053 314861. 
Raninciges louisiasensis 0.058 97.156 6.021 0.0484 318929. 
Deca poca 0.136 97 .2%2 0.021 0.008 318996. 
Ceatropristis ocyurus 0.126 97.821 6.021 0.026 315063. 
Ascbos 0.035 97 . 856 0.020 0.011 315126. 
Trigiicae 0.023 97.879 0.020 0.009 315189. 
Pertuaus spioiaasus 0.033 97.512 0.019 0.024 315250. 0.16 11.28 
Bagre earisus 0.019 97.531 0.019 0.029 315310. 0.15 5.60 
Aluterus scboepfi 0.077 g7 .608 0.016 0.027 315368. 0.15 5.52 
Twrris 0.015 97.623 0.016 0.009 315425. 0.15 19.63 
Selar crvpenope thalsus 0.0348 97 .657 0.017 0.031 319460. 0.18 5.86 
Monecanthus bispidus 0.101 97.738 0.017 0.038 315534. 0.14 8.72 
Syepeurus dicmedianus 0.022 97.780 0.017 0.028 3159588. 0.18 9.25 
Leligo pleii 0.033 97.613 0.016 0.005 315639. 0.13 41.81 
Seomber japonicus 0.018 97.627 0.016 0.004 31569. 0.13 85.34 
Squilla cbydaee 0.009 97 .636 0.016 0.002 31578. 0.13 50.00 
Priogetus scitulus 0.050 97 .886 0.016 0.024 31579. 0.13 10.17 
Ovalipes guadulpenais 0.137 98.022 0.016 0.009 3156480. 0.°3 22.07 
Lut jagus syoagris 0.025 98.0487 0.015 0.029 315889. 0.13 4,47 
Opeidios weisbi 0.013 98.060 0.015 0.026 315936. 0.12 4.92 
RRizoprionoden terraenovae 0.062 98.122 0.014 0.053 315962. 0.12 2.70 
Fusions ceovei 0.008 98.130 0.018 0.008 316028. 0.12 30.32 
Stellifer lascecolatus 0.014 96.188 0.018 0.011 316074. 0.12 12.33 
Ogeocepealus 0.011 98.155 0.018 0.015 316179. 0.12 14,50 
Botbiase 0.018 98.173 0.014 0.009 316164. 0.12 13.30 
Scor paenicae 0.054 98.227 0.018 0.005 316208. 0.11 14.86 
Congr ina 0.027 96.254 0.0i2 0.007 316287. 0.10 13.16 
Gopiupois sacrurus 0.014 98.268 0.012 0.028 316264. 0.10 5.10 
Apacare 0.015 98.263 0.011 0.009 316320. 0.09 16.52 
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Table 33. Continued. 
mau CRRLal tvs POOLED Zas 
Tams ive PERCENT PERCENT PERCENT rake. OF  CHRELATIVE DEESITI ‘INDEX OF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE (6 / HA) DLSPERS ION 
Pusious 0.036 96.319 0.011 0.007 316356. 0.09 17.69 
Synodus poeyi 0.150 98.469 0.011 0.018 316391. 0.09 6.78 
Lagocephalus lecvigatus 0.030 96.4899 0.011 6.020 316426. 0.09 11.13 
Zigpopeseus croyeri 0.006 96.505 0.011 0.008 31646'. 0.09 16.63 
Hepetus epbeliticus 6.010 96.515 0.015 0.020 316496. 0.09 13.36 
Rquetus scuminstus 0.024 96.540 0.011 0.013 316531. 0.09 é. 
Seoabercmorus aaculatus 0.016 96.555 0.011 0.020 316565. 0.09 5.16 
Kathetestams albigutta 0.011 96.566 0.011 0.02% 316599. 0.09 8.12 
Spneercices 0.065 98.632 0.010 0.011 316632. 0.08 11.20 
Seorpeens trasilieasis 0.008 98.639 0.010 0.005 316664. 0.08 16.91 
Arebosargus protetocepaalus 6.015 98.655 0.010 0.011 3166%. 0.08 7.56 
Quuetus werceus 0.028 98.678 6.010 0.018 36727. 0.08 5.34 
Seurids coruani 6.030 98.709 0.009 0.004 316757. 0.08 18.25 
Btrepus aierostapus 0.007 9.715 0.009 0.004 316787. 0.08 38.06 
Partaesope serrata 0.039 9.754 0.009 0.028 316616. 0.07 3.51 
Balistes eapriscous 6.019 %.773 0.009 0.020 316688. 0.07 4.53 
Steserayaebus seticornais 6.623 98.7% 0.009 0.009 316872. 0.07 13.83 
Sopluaais teauis 0.006 98.802 0.006 0.009 316899. 0.07 6.32 
Syeeiwe aicrurvs 0.018 96.616 0.008 0.008 316926. 0.07 17.65 
Seenpercacrus caval ls 0.006 98.8622 0.008 0.005 316951. 0.06 8.97 
Diplectrus radiale 0.016 96.836 0.008 0.004 316976. 0.06 21.31 
Coagrins gracilior 0.005 96.843 0.007 0.062 316999. 0.06 2.00 
Ragyoparys seats 6.015 96.857 0.007 0.016 317021. 0.06 3.33 
Syapeurus 0.010 98.867 0.007 0.018 317043. 0.06 4.42 
Rani asides 0.008 98.871 0.007 0.002 317064. 0.05 21.00 
Peristedios gracile 0.005 98.877 0.007 0.007 317085. 0.05 9.26 
Decapterus pumetatus 0.109 98. 986 0.007 0.016 317106 0.05 8.21 
Mestoplites aurcrubens 0.010 98.996 0.007 0.013 317127. 0.05 6.12 
Sgaeercides dorsalis 0.008 99.000 0.006 0.004 317147. 0.05 10.38 
Oyumecnirus selas 0.005 99.005 0.006 0.007 317 167. 0.05 7.78 
Grthopristis cBrysopters 0.013 99.018 0.006 0.009 317186. 0.05 4.13 
cirratus 0.005 99.023 0.006 0.009 317205. 0.05 $.40 
Priesetus tribulus 0.019 99.0482 0.006 0.018 317228. 0.05 2.44 
Petrocnirus dicgeses 0.015 99.057 0.006 0.009 317283. 0.05 9.51 
Pagurus 0.007 99.064 0.006 0.008 31721. 0.05 4.04 
Parecoager caudil imeatus 0.010 99.078 0.006 0.011 317279. 0.05 3.42 
Gileoerandia flava 0.013 99.087 0.006 0.007 317297 0.05 9.43 
Caleppe fleneece 0.011 99.096 0.005 0.015 317314. 0.048 3.92 
Lolliguascula 0.008 99.106 0.005 0.009 317331. 0.cs 6.96 
Mullus suretus 0.006 99.111 0.005 0.008 317348. 0.08 9.22 
Seyllarices sodifer 0.005 99.116 0.005 0.018 317365. 0.08 2.97 
Selene voser 0.008 9.12 0.005 0.009 317382. 0.04 5.92 
Pitar cordatus 6.005 99.130 0.005 0.007 317398. 0.04 5.86 
Caidaria 0.0% 99.155 0.005 0.005 a17e14. 0.08 6.86 
Matastia 0.011 99.167 0.005 0.004 317430. 0.04 12.49 
Li ppopeceus 0.008 99.175 0.005 0.005 317845. 0.04 $.36 
texans 0.012 99. 187 0.005 0.026 31760. 0.08 1.91 
Caulolatilus istermedius 0.009 99.19 0.005 0.013 317875. 0.08 3.65 
Synagrope spinose 0.008 99.199 0.005 0.007 3174890. 0.04 $.38 
Uoeo agor syringi aus 0.003 99.202 0.005 0.008 317505. 0.08 8.32 
Zalieutes scgiatyi 0.003 99.206 0.508 0.002 317519 0.04 14.00 
ia 0.021 99.227 0.04 0.005 517532. 0.03 6.83 
Ryropeis quiaguespi soss 0.006 99.233 0.0048 0.005 317545. 9.03 9.4% 
Crassostrea virginice 0.010 99.243 0.008 0.002 317557. 0.03 12.20 
Aptenmarius 0.001 99.284 9.008 0.002 317569. 0.03 12.00 
Episepbeius flevoliasetus 0.008 99.287 0.004 0.009 31756). 0.03 8.65 
appe 0.018 99.261 0.003 0.009 317592 0.03 3.17 
Raja eglanteria 0.005 99.266 0.003 6.011 317603 0.03 2.26 
Pecten 0.085 99.311 0.003 0.008 317614 0.03 7.72 
Aacidiaces 0.006 99.317 0.003 9.008 317628 0.03 9.18 
Ophidion grayi 0.012 99.328 0.003 0.009 317635 0.03 3.19 
Bivalvia 0.002 99.330 0.003 0.004 317645 0.03 $.13 
Citaaricatays corsutus 0.002 99.333 0.003 0.008 317655. 0.03 5.19 
Calappa spriageri 0.007 99.340 0.003 0.004 317665. 0.03 $.79 
Syoagrope della 0.002 99.342 0.003 0.002 317678 0.02 §.00 
Syaodus 0.002 99.344 0.003 0.002 317683. 0.02 9.00 
Kiops seurus 0.001 99.345 0.003 0.002 317642 0.02 9.90 
Sciseaope ocel lates 0.003 99.346 0.003 0.011 317701. 0.02 1.28 
Caulolatilue cyapops 0.003 99.251 0.003 0.005 3177°0. 0.02 3.86 
BBinopters doeasus 0.004 99.355 0.003 0.009 317719 0.02 2.32 
Sardinella aurita 0.054 99.409 0.003 0.005 217728. 0.02 4.55 
Portupus 0.019 99.426 0.003 0.005 317737. 0.92 3.66 i 
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COSLATIVE POLED mau 
PEsCENT IX Fame. OF CUMULATIVE DENSITY ‘INDEX oF 
COMPOSITION COMPOSITION CCCURREVCE sBUMDANCE «#6(f / MA) DILSPERSIOn 
99.432 0.003 6.005 317785. 0.02 3.28 
99.435 0.003 0.005 317753. 0.02 2.99 
99. 865 6.003 0.007 317761. 0.02 3.49 
99.568 0.063 0.006 317769. 0.32 6.25 
99.470 0.003 6.008 317777. 0.02 4.28 
99.473 0.003 0.009 31778. 0.02 1.99 
99.875 0.002 0.009 s177R. 0.02 1.85 
99.*76 0.002 0.008 317799. 0.02 5.26 
99.482 0.002 0.002 317006. 0.62 7.00 
99.486 0.062 0.002 317613. 0.62 7.00 
99.491 0.062 0.0048 317820. 6.02 3.357 
99.503 0.062 0.007 317627. 0.02 2.13 
99.507 0.062 6.004 317634. 0.02 3.57 
99.509 0.002 0.008 317640. 0.02 4.33 
99.511 6.002 0.005 317606. 0.02 2.99 
99.514 0.002 0.007 31782. 0.02 1.99 
99.515 0.062 0.008 317658. 0.02 4.33 
99.5462 0.062 0.008 317664. 0.02 3.33 
99.567 6.062 0.005 317870. 0.02 2.99 
99.572 0.062 0.009 317876. 0.02 1.32 
99.575 0.062 0.005 317682. 6.02 2.99 
99.5 0.062 0.005 317688. 0.02 2.99 
99.588 6.062 0.009 a176%. 0.02 1.32 
99.5% 0.062 0.002 31790. 6.02 6.00 
99.391 0.062 0.008 31796. 0.02 4.33 
99.5% 0.002 0.005 317912. 0.62 2.99 
99.5% 0.062 0.062 517917. 0.01 $.00 
99.598 6.002 0.007 317922. 0.01 1.39 
99.599 0.062 0.007 3177. 0.01 1.39 
0.002 0.004 317982. 0.01 3.80 
99.608 0.002 0.002 317937. 0.01 $.00 
99.604 0.002 0.002 317942. 0.01 $.00 
99.611 0.002 0.008 317947 0.01 2.60 
99.612 0.062 0.004 31782. 0.01 2.60 
99.613 0.002 6.002 31797. 0.01 $.00 
99.622 6.002 0.005 317982. 0.01 2.19 
99.627 0.002 0.008 317967 6.01 3.40 
99.630 0.002 0.008 517972. 0.01 2.60 
99.637 0.002 0.009 317977. 0.01 0.99 
99.638 0.001 6.002 31798). 0.01 8.00 
99.680 0.001 0.002 317988. 6.01 4.00 
99.644 0.001 0.002 317989. 0.01 4.00 
0.001 0.008 31798. 0.01 2.50 
99.6548 0.001 0.0048 317997. 6.01 2.50 
99.658 0.001 0.005 318001. 0.61 1.80 
99.660 0.001 0.002 316005. 6.07 8.50 
99.662 0.001 0.008 318009. 0.01 2.30 
99.671 0.001 0.007 316013. 0.01 0.99 
90.671 0.001 0.002 316016. 0.01 3.350 
99.679 0.001 0.004 318019. 0.01 1.66 
99.681 0.001 6.008 310022. 0.01 1.66 
99.668 0.061 0.002 316025. 0.01 3.00 
99.668 0.00" 0.005 316028. 0.01 1.00 
99.69 0.001 0.008 316031 0.01 1.66 
99.691 0.001 0.002 318038. 6.01 3.00 
99.693 0.001 0.005 316037. 0.01 1.00 
99.698 0.001 0.008 318080. 0.01 +.6€ 
99.60 0.00" 0.062 318043. 0.01 3.00 
99.698 0.001 9.002 318046. 0.01 3.00 
99.701 0.001 0.002 316089. 0.01 3.00 
99.709 0.001 0.006 316052. 0.01 1.66 
99.710 0.001 0.008 316055. 6.01 1.66 
99.711 0.001 0.002 316058. 0.01 3.90 
99.712 0.001 0.002 31606'. 0.01 3.00 
99.713 0.901 0.002 318064. 0.01 3.06 
99.729 0.901 0.004 316066. 0.07 1.00 
99.731 9.001 0.062 318068. 0.01 2.90 
99.733 0.001 0.004 318070. 0.01 1.06 
99.744 0.001 0.008 316072. 0.01 1.00 
99.785 0.001 0.008 318078. 9.01 1.06 
99.7% 0.001 6.002 316076. 0.01 2.06 
99.787 0.001 0.006 316078. 0.01 1.00 
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Table 33. Continued. 

mas CRSLATIVE POOLED ma. 

Tams sae X PESCENT PEaCEsT ram. OF CHMLATIVE DENSITY <INDEI oF 
COMPOSITION COMPOSITION COMPOSITION OCCURRENCE ABUNDANCE —⏑ / GA) DLSPERSIO: 

soastbostracios quacricornis 0.01% 99.601 6.001 0.004 316060. 6.01 1.90 
Turriase 0.001 99.802 0.001 0.002 318082. 0.01 2.00 
Aluterus beugeioti 0.007 99.809 0.001 0.004 31608. 0.01 1.00 
Ciypeaster 0.008 99.817 0.001 0.004 318066. 0.61 1.00 
Opniolepis 0.001 99.616 6.001 0.062 316088. 0.01 2.00 
Aoquipectes giyptus 6.001 99.819 0.001 0.002 318090. 0.01 2.00 

0.062 99.821 0.001 0.008 316092. 0.01 1.00 
Percephees crisite 0.001 99.422 9.001 0.062 31809. 0.01 2.00 
Qyremecner az 0.062 99.824 9.001 0.002 310096. 0.01 2.00 
Carises 0.001 99.6246 9.001 0.002 316096. 0.01 2.00 
Seyilarus abacei 6.001 99.625 6.001 0.002 316100. 0.01 2.00 
Beuprepe aastirestris 6.062 99.827 6.001 0.004 316162. 0.01 1.00 
Destylopterus volitans 0.000 99.427 6.001 0.062 316108. 0.01 2.00 
Beobytaites gillii 0.001 99.426 0.001 0.062 316106. 6.01 2.00 
Calemms sesoous 0.003 99.631 6.001 6.062 316108. 0.01 2.00 
Bemiptereectus avvecuia 6.010 99.64) 6.001 0.004 96110. 0.01 1.00 
Calemms 6.001 99.882 0.001 0.062 316112. 0.01 2.90 
Puysicoulus ful vus 6.062 9. 444 6.001 0.062 316114. 0.01 2.00 
Rpisephelus aivrestus @.000 99.645 6.001 0.008 316116. 0.01 1.00 
Qpiamuls angistraiis @.001 99.685 6.001 0.0048 516118. 0.01 1,00 
Pagrus 0.005 99.850 0.001 0.002 316120. 0.01 2.00 
Bretacepalys iatricets @.000 99.851 0.000 0.002 316121. 0.00 1.00 
Qyumetaeras coal latus 0.000 99.051 0.000 0.062 316122. 0.00 1.00 
Careparaiqus cteeuwrus 6.000 9.81 6.000 6.062 31012. 0.00 1.00 
Caremariiqss perceve 0.000 99.852 0.000 0.002 316128. 0.00 1.00 
Seurias 0.001 99.052 6.000 0.002 316128. 0.00 1.00 
Cypeeliurus beterurus 6.086 99.698 0.000 0.002 31013. 0.00 1.00 
Mesticirraus sazstilis 6.061 99.899 0.000 0.062 3101277. 0.00 1.00 
Caresartigus lissetus 0.000 99.699 6.000 0.002 316128. 0.00 1.00 
Careparhiaus faiciforuis 0.062 99.91 6.000 0.002 316129. 0.00 1.00 
Mr lictatis 6.000 99.902 0.000 0.002 316130. 6.00 1.00 
Qgecocepeaius vespertilio 0.005 99.907 0.000 0.062 316131. 0.00 1,00 
Priseastius areastus 0.013 99.920 0.000 0.002 316132. 0.00 1.00 
Priemetus eartis 0.001 99.921 6.000 0.002 316133. 0.90 1,90 
Ahootis criaitus 0.001 99.921 0.000 0.002 316134. 0.00 1.00 
Peceilopest ta ¢.001 99.922 0.000 0.062 316135. 0.90 1,00 
Rippocampus 0.005 99.927 0.000 0.062 316136. 0.00 1.00 
Dieses aystriz 0.005 9.932 0.000 0.062 318137. 0.00 1.00 
Priscastaus crvestatus 0.001 99.933 0.000 0.002 316138. 0.00 1.00 
Opmicataus oceilatus 0.000 99.934 0.000 0.002 318139. 0.00 1,00 
femera rescore 6.001 99.934 0.000 0.002 316180. 0.00 1.00 
Rypticus sepoaaceus 0.001 99.935 0.000 0.002 516141. 0.00 1,00 
Reptilia 6.000 99.935 0.000 0.002 316142. 6.00 1.00 
Mustelus 0.001 99. 936 0.000 0.062 316143. 0.00 1.00 
Katpetostome 0.003 99.939 0.000 0.002 516144. 6.00 1.00 
doooo pusilaris 0.008 99.943 0.000 0.062 3181485. 4.00 1.00 
Syeedus iatervedius 0.005 99.948 0.000 0.002 316146. 0.00 1.00 
Seerpeens 2gnseisi 0.000 99.946 0.000 0.062 316187. 0.00 1.00 
Qgeccepmaius parvus 0.000 99.948 0.000 0.002 316148. 0.00 1.00 
Cauleletiius sicrops 0.000 99.949 0.000 0.002 316189. 0.00 1.00 
Gropaycis regius 0.002 99.90 0.000 0.002 316150. 0.00 1.00 
Dasyatis sayi 0.000 99.980 0.000 0.002 316151. 0.00 1.00 
Qpeicataus goeesii 0.001 99.951 0.000 0.002 316152. 0.00 1.00 
Qgecce paal cee 0.001 99.951 0.000 0.002 316153. 0.00 1.00 
Culoropaycese 0.003 99.955 0.000 0.002 316184. 0.00 1.00 
Syagme thicse 0.005 99. 960 0.000 0.062 318185. 0.00 1,00 
Ortaopristis 0.001 99. 960 0.000 0.002 316156. 0.00 1,00 
Opeicetbus spiniceuds 0.001 99.961 0.900 0.002 316157. 0.00 1.60 
Squiila iijéiagi 0.901 99.962 o. oo 0.002 316156. 0.90 1.00 

0.002 99.964 0.000 0.002 316159. 0.00 1.00 
Atrios 0.001 99.965 0.000 0.002 318160. 0.00 1.00 
Apogoe saculstus 6.001 99. 966 ¢ 200 0.002 316161. 9.00 1,90 
Gobiicae 0.001 99.968 0.00 0.002 316162. 0.00 1.00 
Sicyoaia stiapsoni 0.000 99.968 0.000 0.002 316163. 0.00 1.00 

0.001 99.969 0.000 0.002 318164. 0.00 1.00 
Majicae 0.000 99.969 0.000 0.002 316165. 0.00 1.00 
hacylopeetta quacrocei lista 0.006 99.975 0.000 0.062 318166. 6.00 1.00 
Desyetis sao.ne 0.001 9.976 0.000 0.002 316167. 0.00 1.00 

6.001 99.977 0.000 0.002 316168. 0.60 1,00 
Al pBeicae 0.000 99.977 0.000 0.002 318169. 0.00 1.00 
Busycoen cootrariva 6.901 99.978 0.000 0.002 918170. 3.00 1.06 
Peligices Gupiicatus 0.001 99.979 0.000 0.0602 316171. 0.00 1,00 
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Table 33. Continued. 


meu CRMILATIVE PoabD au 

Tame ive PERCENT PESCENT rPescest rik. OF CMLATIVE DESSITI IsDEX oF 

COMPOSITION COMPOSITION COMPOSITION OCCURRENCE spUmpapCE 6(f / Mi) DLSPERS ION 
Myropsis 0.001 99.979 0.000 0.002 316172. 0.00 1.00 
Cascellaria reticulata 6.001 99. 960 0.000 6.002 318173. 0.00 1.00 
Uiecastes licdactyius 0.001 99. 981 0.000 0.002 376178. 0.00 t.00 
Dremigia astilleasis 0.000 99. 981 0.000 0.002 316175. 6.00 1.00 
ftyerosos 0.005 99. 986 0.000 0.002 318176. 0.00 1.00 
Stesocicaops 0.000 99. 986 0.000 0.002 316177. 0.00 1.00 
Basser: ices 0.001 99. 987 0.000 0.002 318176. 0.00 1.00 
Bolotaurcices 6.001 99.968 0.000 0.002 316179. 0.00 1.00 
Aenirus linsetus 0.009 99.998 0.000 0.002 316180. 9.00 1.00 
Vetepus vulgaris 0.000 99.997 0.000 0.062 376161. 0.00 1.00 
wes 6.001 99. 997 0.000 0.002 316162. 6.00 1.00 
mares pom 0.001 99.996 0.000 0.062 316183. 0.00 1.00 
apensews cribrerius 6.001 99.999 0.000 6.062 316164. 0.00 1.00 
Barcias trasi.ieasis 0.001 99.999 0.000 0.062 31618. 0.00 1.00 
aatreseopus y-grecous 0.001 100.000 9.000 0.002 316166. 0.00 1.00 
Peuctogriscastaus aitus 0.000 100.9000 0.000 0.062 316166. 0.00 cooees 
SMUPLE smeunt: SALES: (548 TOTh. TARA es 8 575 TOTA. ⸗ 618.69 


Table 34. Hierarchical list of demersal nekton taxa collected in three 
replicate samples at 150 stations in three regions of the 
Tuscaloosa Trend study area during fall MMPS Fishery Independent 
surveys from 1973 to 1983. 


Annelida 50 
bd Polychaeta 5001 
Arthropoda 58 
Crustacea 61 
® Decapoda 6175 
® Natantia 61 
Penaeidae 617701 
® Parapenaeus 61770105 
® Penaeus aztecus 6177010101 
® Penaeus ducrarus 6177010102 
® Penaeus setiferus 6177010103 
® Sicyonia 61770104 
s Sicyonia brevirostris 6177010401 
8 Sicyonia dorsalis 6177010402 
® Sicyonia stiapsoni 6177010406 
® Solenocera 61770106 
® Solenocera atlantidis 6177010601 
® Trachy penaeus 61770102 
® Xiphopeneus 61770107 
® Xipbopeneus kroyeri 6177010701 
® Galatheidae 618310 
Scy llaridae 618202 
® Scyllarides nodifer 6182020202 
® Scyllarus 61820201 
® Scyllarus chacei 6182020102 
e Paguridae 618306 
8 Pagurus 61830602 
® Petrochirus diogenes 6183061201 
* Porcellanidae 618312 
® Porce] lana 61831205 
® Porcellana sayana 6183120505 
® Grapsidae 618907 
Portunidae 618901 
® Arenaeus cribrarius 6189010101 
® Callinectes sapidus 6189010301 
® >) *nectes similis 6189010302 
.d ./% 61890104 
° «8 61890105 
* Ovaiipes guadulpensis 6189010577 
® Portunus 61890106 
® Portunus gibbesii 6189010601 
® Portunus sayi 6189010602 
® Portunus spinicarpus 61890 10603 
® Portunus spiniaganus 6189010604 
Tanthidae 618902 
® Tetraxanthus 61890211 
Dromiidae 618502 
® Dromidia antillensis 6185020301 


Table 34. 


Continued. 


Ma jidae 
Anasisus latus 
Libinia 
Libinia dubia 
Libinia emarginata 
Stenocionops 
Stenorhynchus seticornis 
Parthenopidae 
Leiclambrus nitidus 


Calappa springeri 
Calappa sulcata 
Hepatus epheliticus 
Leucosiidae 
Iliacantha liodactylus 
Myropsis 
Myropsis quinquespinosa 
Persepbona aquilonaris 
Persephona crinita 
Raninidae 
Rani noides 
Raninoides louisianensis 
Caridea 
Alpheidae 
Pandalidae 
Plesionika 


Stomatopoda 


Squillidae 
Squilla 
Squilla chydaea 
Squilla lijdingi 


Mollusca 
Bivalvia 


Arcoida 


Arcidae 
Anadara 
Anadara baughmani 
Arca 


My tiloida 


Pinnidae 
Atrina 


Pterioida 


Ostreidae 
Crassostrea virginica 
Pectinidae 
Aequipecten 
Aequipecten gibbus 
Aequipecten glyptus 
Apusium papyraceus 
Pecten 


14] 


618701 
6187012001 
61870109 
6187010901 
6187010902 
61870124 
6187011701 
618702 
6187020201 
61870201 
6187020104 
618602 
61860201 
6186020101 
61860201 
6186020102 
6186020201 
618603 
6186030301 
61860302 
6186030201 
6186030103 
6186030102 
618604 
61860402 
6186940201 
6179 
617914 
617918 
61791805 
6191 
619101 
61910101 
6191010102 
6191010177 


550601 
55060102 
5506010205 
55060104 
5507 
550702 
55070201 
5508 
551002 
5510020102 
550905 
55090506 
5509050877 
5509050803 
5509051101 
55090504 


Table 34. Continued. 


Veneroida 
Tellinidae 
Tellina 
Veneridae 
Pitar cordatus 
Cephalopoda 
Theuthidida 
Myopsida 
Loliginidae 
Doryteuthis pleii 
Loligo 
Loligo pealeii 
Loligo pleii 
Lolliguacula 
Lolliguncula brevis 
Octopodida 
Octopodidae 
Octopus vulgaris 
Gastropoda 
Mesogastropoda 
Naticidae 
Polinices duplicatus 
Neogastropoda 
Cancellariidae 
Cancellaria reticulata 
Muricidae 
Murex 
Murex popum 
Nassariidae 
Conidae 
Conus 
Turridae 
Turris 
Nudibranchia 
Stenoglossa 
Fascioleriidae 
Fusinus 
Fusinus covei 
Melongenidae 
Busycon contrarium 
Volutidae 
Scaphella 


Echinodermata 


Asteroidea 
Paxillosida 
Astropectinidae 
Astropecten 
Spinulosida 
Clypeasteridae 
Clypeaster 


142 


nN 


—* 


5515 
551531 
55153102 
551547 
5515471202 


570601 
5706010301 
57060101 
5706010102 
5706010103 
57060102 
5706010201 
5708 
570801 
5798010202 
51 

5103 
510376 
5103760407 
5104 
510514 
5105140204 
510501 
51050110 
5105011003 
510508 
510603 
51060301 
510602 
51060277 
5127 

5105 
510509 
51050905 
5105090504 
510507 
5105070104 
510513 
51051302 


81 

8104 
8106 
810601 
81060105 
8112 
815301 
81530101 
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nN 


Echinoidea 
Clypeasteroida 
Mellitidae 
Encope 
Mellita 
Spatangoida 
Spatangidae 
Holothuroidea 
Ophiolepididae 
Ophiuroidea 
Ophiurida 
Ophiacanthidae 
Ophiolepis 
Stellerocidea 
Platyasterida 
Luidiidae 
Luidia 


Porifera 


Cnidaria 
Anthozoa 
Pennatulacea 
Renillidae 
Renilla 
Renilla sulleri 
Hydrozoa 
Scy phozoa 
Semaeost cmeae 
Ulmaridae 
Aurelia 


Chordata 
Antennariocidei 
Antennariidae 
Antennarius ocellatus 
Antennarius radiosus 
Ogcocephalidae 
Halieutichthys aculeatus 
Ogcocephalus 
Ogecocephalus nasutus 
Ogcocephalus parvus 
Ogcocephalus radiatus 
Ogcocephalus vespertilio 
Zalieutes mcgintyi 
Aulostomoidei 
Fistulariidae 
Fistularia tabacaria 
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of 
oy) 


8136 
8152 
815504 
81550402 
81550401 
8160 
816302 
8170 
817777 
8120 
8126 
812601 
81280103 
8101 
8105 
810501 
81050101 


36 


37 

3740 
3752 
375303 
37530301 
3753030101 
3701 
3730 
3734 
373403 
37340302 


8386 

8787 
878702 
8787020202 
8787020203 
878704 
8787040301 
87870401 
8787040103 
8787040105 
8787040106 
8787040101 
8787040401 
8819 
881902 
8819020101 


Table 34. Continued. 


Balistoidei 
Balistidae 
Aluterus heudeloti 
Aluterus schoepfi 
Balistes capriscus 
Monacanthus hispidus 
Ostraciontidae 
Acanthostracion quadricornis 
Batrachoidiformes 
Patrachoididae 
Opsanus beta 
Porichthys porosissigus 
Dactylopteriformes 
Dactylopteridae 
Dactylopterus volitans 
Elopiformes 
Elopidae 
Elops saurus 
Exocoetoidei 
Exocoetidae 
Cypselurus beterurus 
Labroidei 
Labridae 
Decodon puellaris 
Hemipteronotus sartinicensis 
Hemipteronotus novacula 
Myctophoidei 
Synodontidae 
Saurida 
Saurida brasiliensis 
Saurida normani 
Synodus 
Synodus foetens 
Synodus intermedius 
Synodus poeyi 
Synodus synodus 
Trachinocephalus syops 


Osteichthyes 


Anguilliformes 

Congridae 
Conger oceanicus 
Congrina 
Congrina flava 
Congrina gracilior 
Hildebrandia flava 
Ophichthus 
Ophichthus gomesii 
Ophichthus ocellatus 
Ophichthus spinicauda 
Paraconger caudilimbatus 
Uroconger syringinus 

Muraenesocidae 
Hoplunnis 
Hoplunnis sacrurus 
Hoplunnis tenuis 
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a 
27 


8860 
886002 
8860020102 
8860020101 
8860020201 
8860020703 
886003 
8860030201 
8783 
878301 
8783010202 
8783010106 
8832 
883201 
8832010101 
8737 
873801 
8738010101 
8803 
880301 
8803010101 
8839 
883901 
88390105 
883 9010801 
883 90 10802 
8762 
876202 
87620203 
8762020301 
8762020303 
87620201 
8762020101 
8762020102 
8762020104 
8762020106 
8762020401 
8717 

8740 
874112 
8741120101 
87411203 
8741120302 
8741120303 
8741121001 
87411310 
8741131001 
8741131003 
8741131077 
8741120501 
8741120801 
874108 
87410801 
8741080102 
8741080103 
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Muraenidae 
Gymnothorax 
Gymnothorax moringa 
Gymnothorax nigromarginatus 
Gymnothorax ocellatus 
Gymnothorax saxicola 
Ophichthidae 
Clupeiformes 
Clupeidae 
Brevoortia patronus 
Etrumeus teres 
Harengula jaguana 
Opisthonema oglinus 
Sardinella aurita 
Engr aulidae 
Anchoa 
Anchoa hepsetus 
Anchoa lyolepis 
Anchoa gitcbilli 
Gadi formes 
Gadidae 
Urophycis cirratus 
Urophycis floridanus 
Urophycis regius 
Macrouridae 
Scorpaena agassizi 
Merlucciidae 
Steindachneria argentea 
Mor idae 
Physiculus fulvus 
Ophidiidae 
Brotula barbata 
Lepophidius 
Lepopbidium brevibarbe 
Lepophidium graellsi 
Lepophidium jeannae 
Neobythites gillii 
Ophidion 
Ophidion grayi 
Ophidion holbrooki 
Ophidion welshi 
Perciformes 
Carangidae 
Alectis crinitus 
Caranx fusus 
Caranx hippos 
Chloroscombrus chrysurus 
Decapterus punctatus 
Selar crumenop’:'thalmus 
Selene setapinnis 
Selene vomer 
Seriola dumerili 
Trachinotus carolinus 
Trachurus lathami 


874105 
87410504 
8741050403 
8741050404 
8741050405 
8741050407 
874113 
8745 
874701 
8747010403 
8747010601 
8747010803 
8747010701 
8747011001 
874702 
87470202 
8747020201 
8747020205 
8747020202 
8789 
879103 
879103 1005 
8791031007 
8791031002 
879401 
8826010601 
879104 
8791040201 
879101 
8791010301 
879201 
8792010401 
87920105 
8792010502 
8792010504 
8792010505 
8792012001 
87920106 
8792010602 
8792010603 
8792010605 
8834 
883526 
8835280201 
8835280302 
8835280303 
8835260401 
8835281202 
8835280601 
8835280777 
8835280701 
8835280801 
8835280901 
8835280102 


Table 34. 


Continued. 


Gempylidae 

Epinnula magistralis 
Gobiidae 

Bollmannia communis 

Microgobius gulosus 
Mugilidae 

Mugil cephalus 
Apogonidae 

Apogon maculatus 

Synagrops bella 

Synagrops spinosa 
Branchiostegidae 

Caulolatilus cyanops 

Caulolatilus intermedius 

Caulolatilus microps 
Echeneidae 

Echeneis naucrates 

Remora remora 
Ephippidae 

Chaetodipterus faber 
Gerridae 

Eucinostomus argenteus 

Eucinostomgus gula 
Granmistidae 

Rypticus sgaculatus 

Rypticus saponaceus 
Lut janidae 

Lut janus campechanus 

Lut janus griseus 

Lut janus synagris 


Pristipomoides aquilonaris 


Rhomboplites aurorubens 
Mullidae 
Upeneus parvus 
Pomadasyidae 
Orthopristis 
Orthopristis chrysoptera 
Priacanthidae 
Priacanthus arenatus 
Priacanthus cruentatus 
Psuedopriacanthus altus 
Rachycentridae 
Rachycentron canadum 
Sciaenidae 
Bairdiella chrysura 
Cynoscion 
Cynoscion arenarius 
Cynoscion nothus 
Equetus 
Equetus acuminatus 
Equetus umbrosus 
Larigus fasciatus 
Leiostomus xanthurus 
Menticirrbus americanus 
Menticirrhus saxatilis 
Micropogonias undulatus 
Pogonias chromis 
Sciaenops ocellata 
Stellifer lanceolatus 


885001 
8850010102 
884701 
8847011601 
8847010701 
883601 
8836010101 
883516 
8835180107 
8835180601 
8835180603 
883522 
8835220102 
8835220103 
8835220104 
883527 
8835270201 
8835270103 
883552 
8835520101 
883539 
8835390101 
8835390102 
883503 
8835030204 
8835030207 
883536 
8835360107 
8835360102 
8835360112 
8835360701 
8835360501 
883545 
8835450402 
883540 
88354002 
8835400201 
883517 
8835170101 
8835170102 
8835177777 
883526 
8835260101 
883544 
8835440301 
88354401 
8835440 106 
8835440 103 
88354412 
8835441201 
8835441206 
8835440501 
8835440401 
8835440601 
8835440603 
8835440701 
8835440801 
883544090 1 
8835441001 


Table 34. Continued. 


Serranidae 
Centropristis ocyurus 
Centropristis philadel phicus 
Diplectrum bivittatun 
Diplectrum formosum 
Diplectrum radiale 
Epinephelus flévolimbatus 
Epinephelus niveatus 
Hemanthias leptus 
Serranus atrobranchus 
Serranus phoebe 
Sparidae 
Archosargus probatovephalus 
Calamus 
Calamus nodosus 
Lagodon rhomboides 
Pagrus 
Pagrus pagrus 
Pagrus sedecin 
Stenotomus caprinus 
Pomatomidae 
Pomatomgus saltatrix 
Scombridae 
Scomber japonicus 
Scomberomorus cavalla 
Scomberomorus maculatus 
Cynoglossidae 
Symphurus 
Symphurus diomedianus 
Symphurus plagiusa 
Soleidae 
Achirus lineatus 
Gymnacbirus melas 
Gymnachirus texae 
Pleuronectiformes 
Pleuronectidae 
rvecilopsetta 
Pleuronectoidei 
Bothidae 
Ancylopsetta quadrocellata 
Citharichthys 
Citharichthys cornutus 
Citharichthys sacrops 
Citharichthys spilopterus 
Cyclopsetta chittendeni 
Engyophrys senta 
Etropus 
Etropus crossotus 
Etropus microstogus 
Paralichthys albigutta 
Paralichthys lethostigma 
Paralichthys squamilentus 
Syacium 
Syacium gunteri 
Syacium micrurus 
Syacium papillosus 
Trichopsetta ventralis 
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883502 
8835020304 
8835020305 
8835021005 
8835021002 
8835021004 
8835020405 
8835020411 
8835021201 
8835022302 
8835022308 
883543 
8835430301 
88354305 
8835430506 
8835430201 
88354306 
8835430601 
8835430602 
8835430102 
883525 
8835250101 
885003 
8850030301 
8850030501 
8850030502 
885802 
88580201 
8858020103 
8858020101 
885801 
8858010202 
8858010301 
8858010303 
8855 
885704 
88570421 
8857 
885703 
8857030506 
88570301 
8857030106 
8857030109 
8857030110 
8857030801 
8857030901 
88570302 
8857030201 
8857030202 
8857030302 
8857030304 
8857030306 
88570313 
8857031301 
8857031302 
8857031303 
885703 1404 


Table 34. Continued. 


Polynemoidei 
Polydactylus octonezus 
Rajiformes 
Dasyatidae 
Dasyatis sabina 
Dasyatis sayi 
Dasyatus americana 
My liobatidae 
Myliobatis 
Rhinoptera bonasus 
Rajidae 
Raja eglanteria 
Raja texana 
Torpedinidae 
Narcine brasiliensis 
Scoambroidei 
Trichiuridae 
Trichiurus lepturus 
Scor paenoidei 
Scorpaenidae ; 
Necmerinthe hbemingwayi 
Pontinus longispinis 
Scorpaena 
Scorpaena brasiliensis 
Scorpaena calcarata 
Triglidae 
Bellator militaris 
Peristedion gracile 
Prionotus 
Prionotus alatus 
Prionotus sgartis 
Prionotus opbryas 
Prionotus paralatus 
Prionotus roseus 
Prionotus rubio 
Prionotus salsgonicolor 
Prionotus scitulus 
Prionotus stearnsi 
Prionotus tribulus 
Scy liorhinoidei 
Carcharhbinidae 
Carcharhinus acronotus 


Carcharhinus falciformis 


Carcharhinus limbatus 
Carcharhinus obscurus 
Carcharhinus porosus 
Mustelus 

Mullus auratus 
Mustelus canis 


Rhizoprionodon terraenovae 


Sphyrnidae 
Sphyrna tiburo 
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8838 
8838010101 
8713 
871305 
8713050105 
87 13050106 
87 13050103 
87 1307 

87 130702 
87 13070301 
87 1304 

87 13040113 
87 13040133 
87 1303 

87 13030401 
8850 
885002 
8850020201 
8826 
882601 
8826010402 
8826010503 
88260106 
8226010605 
8826010606 
882602 
8826020203 
8826020303 
88260201 
8826020105 
8826020111 
8826020113 
8826020114 
8826020117 
8826020118 
8826020120 
8826020103 
8826020121 
8826020104 
8708 
870802 
8708020504 
8708020506 
8708020507 
8708020501 
8708020512 
87080204 
8835450201 
8708020401 
8708020301 
870803 
8708030101 


wa 


Table 34. 


Continued. 


Siluriformes 
Ariidae 
Arius felis 
Bagre marinus 
Sphyraenoidei 
Sphyraenidae 
Sphyraena guachancho 
Stromateoidei 
Stromateidae 
Peprilus burti 
Peprilus paru 
Syngnathoidei 
Syngnathidae 
Hippocampus 
Tetradontoidei 
Diodontidae 
Chilomycterus schoepfi 
Diodon hystrix 
Tetraocdontidae 
Lagocephalus laevigatus 
Sphoeroides 
Sphoeroides dorsalis 
Sphoeroides parvus 
Trachinoidei 
Percophididae 
Bemprops anatirostris 
Uranoscopidae 
Astroscopus y-graecun 
Kathetostoma 
Kathetostoma albigutta 


Ascidiacea 


® Reptilia 


Cheloniidae 
Eretmochelys imbricata 


Chlorophyta 
® Chlorophyceae 


Pheaophyta 
Phaeophyceae 


Fucales 
Sargassaceae 


Miscellaneous taxa 


Sepiolidae 
Rossia 
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8777 
877718 
8777180202 
8777180101 
8837 
883701 
8837010103 
8851 
885103 
8851030104 
8851030102 
8820 
882002 
88200202 
8861 
886103 

886 1030101 
886 1030201 
886101 

886 1010101 
88610102 
886 1010205 
886 1010210 
8840 
884007 
8840070101 
884014 
8840140102 
88401403 
8840140301 
8401 


90 
900204 
9002040301 


08 
0801 


15 
1501 
1510 
151004 


570402 
57040201 
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Figure 17. Ordered two-way display resulting from TWINSPAN analysis of mean 
relative abundances of 90 selected demersal nekton taza collected 
in three replicate samples at 150 stations in three regions of the 
Tuscaloosa Trend study area during fall NMFS Fishery Independent 
surveys from 1973 to 1983. 
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Ordered table of means for enviromental and community paraeters 
regions of the Tuscaloosa Trend study area during fall MMFS Fishery 


Independent surveys from 1973 to 1983. 
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Table 35. 
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Table 36. 


Distribution of stations (by region and depth) in each of eight TWINSPAN groups resulting 


from analyses of 90 selected demersal nekton collected in three replicate samples at 150 
Stations in three regions of the Tuscaloosa Trend study area during fall NMFS Fishery 
Independent surveys from 1973 to 1983. 
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across the upper half of Table 36 represent the groups on the right side 
of the corresponding TWINSPAN display (Group I in Figure 17, while those 
across the bottom half of Table 36 represent the groups on the left side 
of the display (Group II in Figure 17). Ewen though they are at opposite 
ends of Table 36, Groups IA2 and IIA! are similar to each other (i.e., 
both are at the center of Figure 17). Examinetion of Figure 17 and Tables 
35 and 36 in concert helps identify enviromental trends most related to 
the ordering and grouping of the samples and taxa. 


The station ordering across the top of Figure 17 primarily represents 
responses of the taxa to geographical location and depth, with some 
secondary year to year trends also evident. Station Group I includes all 
the stations from the western region of the study area and the sgajority 
of those from the central region. Station Group II includes the vast 
majority of the stations from the eastern region, along with 11 stations 
from the central region of the study area. Within each of these two sajor 
TWINSPAN groups, those samples near the outside of the display (i.e.,. those 
in Groups IA and IIB) are generally trom shallow stations, while those near 
the center of the display (i.e., those in Groups IB and IIA were from the 
deepest stations (Tables 35 and 36). 


Within Station Group IA, Group IA! includes seven shallow stations 
(depth range of 6.0 to 12.3 fm). most of which were collected from the 
western region. Table 36 shows that all these stations were collected 
during the period 1975 to 1978, indicating that a temporal trend say 
be embodied in this station group. These seven stations were very 
depauperate, with a range of mean number of taxa of 4.0 to 17.7 (Table 35). 
The inclusion of stations from the eastern and central regions during 1977 
and 1978, respectively, say indicate that the processes responsible for 
this impoverished community structure were acting over a wide geographical 
area. 


Group IA2 was the largest station growp in the display. and includes 
the vast gajority of the very shallow stations from the western and central 
regions that were not in the closely related Group I, as well as virtually 
all the stations from the western region in the 10-30 fm depth range. 
It also includes several samples from the 30-50 fm range, all of which 
were from the western region. Six stations from the central region at 
depths of 20-40 fm and three stations from the eastern region at 0-10 
fe depths were also included in Group IA2. The community at the Group 
IA2 stations was more speciose than that at the related Group IA! stations 
(Table 35), with only two of the 43 stations in Group IA2 with seans of 
less than 10 taxa. The inclusion of several shallow eastern stations in 
group IA2, and the large number of years when shallow stations from several 
or all regions were included, is indicative of the longshore similarity 
in community atructure in the shallow Gulf during many years. 


Group IB includes the majority of the deep water stations from the 
central and western regions of the study area, with Groups IB! and IB2 
both including a number of stations from the 40-50 fs depth zone (Table 
36). All the stations from the 30-40 fe depths in the central region were 
included in Group IB. The two groups differed in that Group IB! included 
a oumber of stations shallower than 30 fm (the vast gajority of which 
are from the central region), while Group IB2 included none from shallow 


Gepths. Also, Group IB2 includes all three stations which were greater 
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than 50 fm in depth (all of which were from the western region). Although 
there was considerable overlap, the stations from Group IB! appeared to 
be generally the most speciose of all those in Group I, with those in 
Group IB2 being similar in numbers of taxa to those in the shallower 
Group IA2. Therefore, it appears that within the suddy bottam habitats, 
the communities at middepth stations were gore speciose than those located 
either shallower or deeper. 


As is evident from Table 36, going from left to right in Group 
II (Figure 17), stations become shallower. Group IIA! includes ali the 
stations in Group II that were deeper than 30 fm. While this includes all 
but one of the stations in the eastern region in the 30-40 fm depth range, 
only five stations in the 50-50 fm range were included in Group II (2 froz 
the central region and 3 from the eastern region). The gajority of the 
stations in the 40-50 fm depth range from the eastern region were located 
in Group IB, along with the majority of the stations froe the central and 
western regions. The stations in Group IIA! were all collected from a 
well defined time period (Table 36), indicating that the same community was 
consistently represented at middepth stations from the eastern and central 
regions during the period 1975-1982, but not in earlier and later years. 


Group IIA2 stations were all from the eastern region, and represent 
three distinct time periods (Table 36). Mo stations from the 40-50 
fe range were included in Group IIA2, and the group can generally be 
categorized as a siddepth group from the eastern region. Comparing the 
stations in Groups IIA! and IIA2, it is apparent that at the depth of 
overlap (i.e., the 30-40 fm zone), the middepth portion of the eastern 
region was characterized by a community sore characteristic of shallower 
depths during some years (i.e., 1973-7%, 1977 and 1983), while during most 
years the community inbabiting these stations was gore typical of a deeper 
water habitat. 


Group IIB included most of the shallow samples from the eastern and 
central regions that were not included in Groups IA, or IJA1, and included 
no samples located at depths greater than 30 fm. Within Group IIB, Group 
IIB2 includes only two samples, those being from the 0-20 fm depths in 
the eastern region during the hydrologically atypical year of 1973. Within 
Group IIBi1, there appeared to be a secondary temporal trend, with gost of 
the stations from the early portion of the record (i.e., 1973-1976) being 
from the central region and the gsajority from the middle and latter portion 
of the record (i.e., 1977-1982) being from the eastern transect. This 
indicates that the community that characterizes these stations exhibited 
Similar spatial trends over tine. 


Unlike some of the other TWINSPAN displays presented earlier in this 
report, the texa in Figure 17 did not show a sigaple left to right gradient 
of station affinity going down the table. This is attributable to trends 
in distribution of several taxa groups, and especially those of Taxa Groups 
IA1 and IB! (Figure 17). 


The taza at the top of the display (i.e., those in Taxa Group IA! 
in Figure 17) were found almost exclusively at Station Group IB! stations 
and, to a lesser extent. at Station Group IB2 stations, indicating that 
they were relatively restricted to the middepth to deep water stations of 
the central and especially the western regions of the study area (Table 
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36). This taxa group, which includes Parapenaeus LPIL, Steindachneria 
argentea, Solenocera LPIL, and Congrina flava, was essentially equivalent 
to Group 2 defined from the seasonal analysis (see Table 11). The 
presence of these Group IA! taxa, along with the absence of a number 
of taxa in Taxa Group IA2 characteristic of only the nearshore stations 
in Station Group I, differentiated Station Group IB1 from Station Group 
IA (Figure 17). The taxa in Group IA1, which seldom occur in waters 
shallower than 15 fm, were the taxa that most differentiated Station 
Group IBi from the rest of the stations, and were the most unique 
component of the brown shrimp grounds. These nearshore taxa in Taxa 
Group IA2 included several that are commercially important and many that 
are estuarine dependent and estuarine related. These include the star 
drum (Stellifer lanceolatus), the gafftopsail catfish (Sagre marinus), the 
banded drum (Larimus fasciatus), the Gulf menhaden (Brevoortia patronus), 
the white shrimp (Penaeus setiferus), the Atlantic threadfin (Polydactvlus 
ectonemus), the silver seatrout (Cynoscion pothus)., and the hardhead 
catfish (Arius felis). These were essentially the same taxa that defined 
Group 1 resulting from a synthesis of the seasonal analysis data (see 
Table 11), and were the characteristic component of the white shrimp ground 
community. The clear differences in the distributions of these Group IA! 
and IA2 taxa with depth is very igpressive, and indicates that distinct 
depth-related communities exist in the western and central regions of the 
Tuscaloosa Trend study area. 


In addition to the inshore restricted taxa, Taxa Group IA2 included 
a number of taxa that were distributed over the entirety of Stztinn 
Group I, which essentially defined the the guddy bottom habitat of the 
western and central regions of the study area. These taxa included 
the brown shrimp (Penaeus aztecus), the croaker (Micropogonias undulatus), 
the lesser blue crab (Callinectes similis), the Atlantic cutlassfish 
(Irichiurus lepturus), the spot (Lejostamus zantburus) and the silver 
seatrout (Cynoscion arenarius). Note that the distribution of the brown 
shrimp actually extended into the region defined by the Group II stations 
(Figure 17), with the croaker, spot or sand seatrout better differentiating 
the Group I stations from those of Group II. These widely distributed 
Group IA2 taxa are known to characterize both the white and brown shrimp 
grounds, and most of their members are estuarine dependent. In the 
analysis of the seasonal data, a similar group was distinguished (Group 
3 in Table 11). A number of these widely distributed Group IA2 taxa 
occurred in decidedly lower densities at stations in Station Group IB2, 
which represented the deep water habitat in western and central regions 
of the study area, including all of the stations greater than 50 fm in 
depth (Table 36). 


The taxa in Taxa Group IB!1, were found in relatively greatest 
abundance at the deep water stations from the entire study area (Station 
Groups IB1, IB2 and IIAi1 in Figure 17). While these taxa showed 
considerable "scatter" in their distributions, the importance of the deep 
water habitat is evident. These taxa include two subgroups. Taxa in 
the first subgroup (including the portunid crab (Portunus spinicarpus), 
several searobins (Prionotus paralatus and P. stearnsi). and the butterfish 
(Peprilus burti)) all showed a distinct preference for the deep water 
stations in Station Group IB2 and IIA! over those in Station Group IB!. 


As such, these taxa were more prominent at the deepest, sandy stations from 
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the eastern region of the study area as compared to the stations at similar 
depths from the western region. 


The other suite of taxa in Taxa Group IB1, including the rock 
sea bass (Centropristis philadelphicus), the Mexican flounder (Cyclopsetta 
Ghittendeni), the pancake batfisn (Halieutichthys aculeatus), and the 
blackfin searobin (Prionotus rubio), were more widely distributed over 
Station Groups IB!1, IB2, and IIA1, but were somewhat less well represented 
at stations in Station Group IIAi, The importance of depth to the 
distribution of these taxa was not as evident in the seasonal analysis 
which only dea\t with the distributions during a single year. In the 
seasonal analysis, these deep water taxa displayed what appeared to be 
mainly sediment related trends, and were characterized as either being 
widely distributed over the study area but preferring sandy bottans, 
to being widely distributed over sandy bottoms (see Teble 11). These 
deep water taxa constituted a second assemblage that characterizes the 
stations in Station Group IB (i.e., the brown shrimp grounds), but were 
generally more important in the central and eastern regions of the study 
area. Therefore, while the white shrimp grounds (Station Group IA) 
were characterized mainly by an inshore restricted taxa group and the 
generalists (both in Taxa Group IA2 in Figure 17), the brown shrimp grounds 
was characterized by the generalists, a middepth group that preferred the 
muddier sediments of the western region and portions of the central region 
(Taxa Group IA), and a deep water assemblage (Taxa Group IB1) consisting 
of taxa that appeared to show a wide range of sediment preferences but were 
generally more prominent in the eastern region. It is for this reason that 
the stations located at middepths in the western region and portions of 
the central region (Station Group IB in Figure 17) were the most speciose 
of all (Table 35). 


The taxa in Taxa Group IB2 and especially those in Taxa Group IIA! 
showed very unique distributions over the study area (Figure 17). They 
quite clearly preferred the shallow, sandy bottom stations from the eastern 
and central regions located in Station Group IIB!1, as well as a number 
of stations from the central and eastern regions located to the far left 
of Station Group IA2 (Figure 17). Some shallow water sandy stations 
were included in Station Group IA2 because they contained a number of 
taxa characteristic of the white shrimp grounds, which were not present 
at the very sandy Group IIB stations. The location of these shallow 
stations from the central and eastern regions in Station Group IA2 was 
responsible for the bimodal distributions of several of the Taxa Group IB2 
and IIA] taxa, including the red snapper (Lutianus campechanus),. the silver 
jerry (Eucinostomus gula), the striped anchovy (Anchoa hepsetus), the 
least puffer (Sphoeroides paryvus), the portunid crab (Portunus gibbesii). 


the fringed flounder (Etropus crossotus), and the squid (Loligo pealeii). 
In the seasonal analysis, these taxa were variously classified as being 


characteristic of the shallow water habitat, being widespread across the 
study area but preferring sandy bottoms, and being widespread over sandy 
bottoms (see Table 11). This long term analysis confirmed that these taxa 
did not generally occur in deep water habitats, and that they constituted 
a distinct, sandy bottom, inshore community. 


Three taxa constituted Taxa Group IIA2 (Figure 17). All three of 
these taxa (Calappa agulcata, Lagodon rhomboides, and Trachurus Jathami) 


‘ 
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were widely distributed over the study area. None of them showed such 
preference for any of the station groups, except they appeared to be 
in relatively greater abundance at some of the middepth to deeper water 
stations (Station Groups IB1, IB2 and IIA1). 


The taxa in Taxa Group IIB! included the pink shrimp (Penaeus 
duorarum). the dwarf sand perch (Diplectrup bivittatum). the inshore 
lizardfish (Synodus foetens), and the longspine porgy (Stenotogus 
caprinus). They were widely distributed over the study area, but showed 
a distinct preference for the sandy bottcams. This was evidenced by 
the increasing relative importance of these taxa on the right side of 
the TWINSPAN display (Figure 17). Besides their general preference for 
sandy bottoms, there was little similarity in the distributions of these 
taxa. The pink shrimp generally preferred shallow bottoms while the 
longspine porgy showed a greater preference for deep water stations. The 
inshore lizardfish also showed a distinct preference for the sandy inshore 
stations, and exhibited one of the best gradients in the entire suite of 
taxa (Figure 17). In the seasonal analysis, this taxon was characterized 
as being widespread over the study area but preferring sandy bottags, while 
the pink shrimp and inshore lizardfish were widespread over, and relatively 
restricted to, the sandy bottanss. Compared to the community at the 
shallow water, muddy bottom stations, generally fewer taxa characterized 
the shallow water, sandy bottom habitat. 


The final taxa group (Group IIB2 at the very bottom of Figure 17) 
included the only taxa that clearly characterize the middepth habitats 
in the eastern region, where sandy sediments predominate. The sajority 
of these taxa were quite restricted to the stations in Station Group 
IIA2, which includes a number of stations from the 10-40 fm depths from 
only the eastern region (Station Group IIA2 in Table 36). It was noted 
earlier that the stations in Station Group IIA2 represented three somewhat 
distinct blocks of time (1973-1974, 1976-1978 and 1982-1983). Since 
the Taxa Group IIB2 taxa provided the unique character to the community 
at these stations, indications are that the taxa in Taxa Group IIB2 
may have sigrated into the Tuscaloosa Trend study area when conditions 
were favorable. When they were present, they contributed to the more 
speciose nature of these stations as compared to stations at similar 
depths in the western region where they were not present. These taxa 
included the smoothhea’ scorpionfish (Scorpaena calcarata). the horned 
searobin (Bellator militaris), the snakefish (Trachinocephalus myops), the 
bandtail searobin (Prionpotus ophyrus), and the bluespotted searobin (P. 
roseus). These same taxa also formed a distinct assemblage in the seasonal 
(fall 1974-summer 1975) amalysis (see Table 11). 1974 was one of the 
years when the group was best represented in the Tuscaloosa Trend study 
area (Table 36). The dusky flounder (Syacium papillosws) and the rock 
shrimp (Sicsyonia brevirostris) also characterized these middepth stations, 
but were pore widely distributed. The dusky flounder was especially 
characteristic of the inshore sandy stations of Station Group IIB, and was 
one of the few taxa that spans several depth zones in the sandy eastern 
region (Figure 17). The rock shrimp was also found at some of the deepest 
stations of Station Group IIA!, being (along with the longspine porgy) 
one of the few taxe that showed a distinct preference for the deep water 
sandy stations. It is for this reason that many of the deep water sandy 
Group IIA! stations were less speciose than were the middepth stations from 
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the eastern region (Station Group IIA2); however, the presence of same 
of the deep water taxa characteristic of Taxa Group IB! at these Group 
IIA2 stations added considerably to the species richness in these habitats 
(Table 35). In general, there appeared to be less change in numbers of 
taxa with depth in the sandy habitat than was evident in the muddy habitat. 


2.5.4.4 Factor Analysis 


The factor pattern matrix resulting from the R-mode factor analysis 
of the individual replicate annual data set is presented in Table 37, 
along with final communalities for each taxon and variance explained by 
each factor. The suite of taxa from the final TWINSPAN analysis (Figure 
17) were input to the factor analysis, and the taxa included in Table 
37 are those with communalities (i.e., shared variance) greater than 0.20 
and loadings of at least 0.30 on one of the factors. Seven factors were 
retained for rotation to simple structure. Factor scores were generated 
from the final factor solution, and entered into correlation analysis to 
relate taxa groups defined by the factors to enviromental variables. The 
results of this correlation analysis are shown in Table 38. 


Overall, the assemblages defined in the factor analysis (Table 37) 
were very similar to those found in the corresponding TWINSPAN analysis 
(Figure 17). Factor 1, which represented the strongest community trend 
in the data, was essentially equivalent to TWINSPAN Taxa Group IIB2 (Figure 
17). These taxa, which included the rock shrimp (Sicyonia brevirostris):. 
the snakefish (Iracinocephalus myops), the smoothhead scorpionfish 
(Scorpaena calcarata), the horned searobin (Bellator amilitaris), the 
bandtail searobin (Prionotus ophyrus), bluespotted searobin (Prionotus 
reseus), the bank seabass (Centropristis ocyurus), and the planehead 
filefish (Monacanthus hispidus). were, for the most part, restricted to 
middepth stations (10-40 m) in the sandy eastern portion of the study area 
(Station Group IIA2 in Table 36). Of these taxa, only the rock shrizp 
had a salient loading on another factor (Factor 3), demonstrating some 
adherence to the trends defined by Factor 3. The Factor 1 taxa appear 
to exhibit some long term trends, since they occurred in several blocks of 
time and space (Table 36). These taxa also formed a distinct group (Group 
6) in the community analysis of the seasonal data (see Table 11). Factor 
1 scores were significantly and negatively correlated with precipitation 
and estuarine water temperature in winter, and significantly and positively 
correlated with low tides in summer and fall at Pensacola (Table 38). 


Factor 2 included those taxa that were widely distributed over 
the study area but were numerically most prominent in waters overlying 
muddy sediments. All of these taxa except the sand seatrout (Cynoscion 
arenarius) were included in Taxa Group IA2 in the corresponding TWINSPAN 
analysis (Figure 17). These included a number of the commercially 
most important nekton in the Gulf of Mexico, among them the croaker 
(Micropogonias undulatus), the silver seatrout (Cynoscion nothus), the 
spot (Lejostomus xantburus), and both the brown and white shrimp (Penaeus 
aztecus and P. setiferus). As can be seen in Figure 17, the white shrimp 
showed a more inshore-restricted distribution than the other taxa, but not 
as restricted as some of the other taxa in Taxa Group IA2 of the TWINSPAN 
analysis (Figure 17). The affinity of the white shrimp to the nearshore 
habitat was shown by its salient loading on Factor 5 (Table 37). 
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Table 37. Factor pattern matrix resulting from R-mode factor analysis of 90 


selected demersal nekton taxa collected in three replicate samples 


at 150 stations in three regions of the Tuscaloosa Trend 
during fall NMFS Fishery Independent 


Scorpeens calcarats 
Sicyoais trevirostris 
Belleter ailitaris 
OpBidice Bol brooki 
Pricactus opiryas 
Syeciwm papillcow 
Pricectus salsonicoior 
TreedinocepBalus Byopse 


Micropogoaias undulatus 
Cyasecioe arenarius 
Leicetapus mcteurus 
Cyacecion aotbus 
Penseus as teous 
Peaseus setiferus 


Coatropristis pailede! phicus 
Pricactus paralatus 
Priecaotus rudic 

Portupus spinicerpus 
Pricactus stearas: 
Steootopus caprinus 
Serranus strotracctnus 
Pristiposcidées equilonaris 
Synodéus foetens 


Peaseus Guorarwe 
Portupus gi dbesii 
ippoercoices parvus 
Lirepus erosscotus 
Tractypenseus 
Dipiootrwm bivittatue 
Squilis 

Caliinectes siailis 


Begre sarime 

Brevoertis patroaus 
Ariua felis 

Scisenops ocelistes 
Selene setapianis 
Celercecostrus chrysurus 


Steincacbosria argectes 
Par apenaeus 

Sol enocere 

Congrins flave 


Peprilus twrts 

Trecburus lathes! 
Tricbiurus lepturus 
Malieutichtbys eculeatua 
Lepopbhiciwe gree.isi 


VARIANCE EXPLAINED 


Factor |! 


0.87909 
0.70831 
0.67633 
0.61698 
0.56642 
0.50956 
0.$0926 
0.36333 


6.10272 
0.15918 
0.10856 
0.06071 
. 10886 
0.09888 


0.08278 
0.10332 
0.05615 
6.17220 

8.1005! 
0.086394 

0.21711 

6.07527 
0.07336 


6.39703 
~0.03887 
0.23912 
6.07095 
~0.06560 
0.36056 
0.05189 
0.17319 


0.03753 
~0.03960 

0.01152 
0.02376 
~0.07518 
0.14325 


0.02579 
0.08085 
0.10725 
=0.05900 


0.12515 
0.18177 
-0.11882 

0.01387 
0.12989 


5.00812 


0.28967 
0.37106 


0.02680 
0. 14926 
0.0373! 
6.02533 
0.16003 
0.16872 


0.02236 
0.01719 
0.07088 
0.01867 


0.06628 
0.18739 
0.36087 
0.06157 
0.19015 


3.88808 


6.11212 
0.08357 
@.03738 

6.19327 
0.21143 

2. 22614 


0.87880 
0.31751 


0.03170 


6.18110 


0.0095! 
0.00956 
0.26403 
0.15318 


0.28621 
0.30059 
0.11909 
0.28027 
0.21116 


3.87282 
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-0.01919 
0.02919 
0.11183 

0.018671 


0.57810 
0.55580 
0.99322 
0.04317 
0.82800 
0.39125 


0.01853 
0.08028 
0.21779 
01815 
0.00287 
0.00849 


-0.03978 
©.00218 
0.04389 
0.08870 


0.10798 
0.05722 
0.16014 
0.03478 
9. 16088 


11492 


0.08686 
=}. 14023 
0.16953 
#0.05719 
0.186246 


2.23377 


Factor 6 
0.01518 


0.01617 
2M. 00467 
. o2* 
2. 12584 

0.21784 
0.08558 

0.34536 

0.05028 


0.00854 
6.01932 
6 .09'75 
0.01229 
0.11128 
. 16376 


0.71508 
0.66970 
0.57989 
0.33978 


0.07011 
0.03017 
0.00914 
0.13720 
0.23027 


Facter 7 Coammunality 


0.00889 
0.01406 
-0.09655 

0.03943 

0.01390 
0.08754 
0.09903 
6.03187 


0.08598 
0.06966 
0.29433 

0.11765 


8.00117 


0.06161 
0.05638 
0.00874 
6.02720 
0.19653 

0.04528 
.17188 
=O. 14152 


=$.01838 
0.06056 
0.06830 
0.02193 
0.00750 
0.07059 


0.09399 
0.01222 
-0. 17795 
0.19905 


0.56051 
0.$5028 
0.49687 
0.32334 
0.35192 


1.88573 


Study area 
surveys from 1973 to 1983. 


0.79446 
0.70186 
0.56118 
0.39250 
0.32373 
0.38666 
0.29745 
0.18666 


0.83110 
0.60782 
0.53228 
0.41853 
0.88092 
0.47758 


0.60128 
0.36069 
0.485115 
0.80822 
0.29526 
0.39328 
0.483981 
0.26859 
0.30809 


0.55608 
0.39146 
0.42364 
0.35391 
0.37307 
0.80256 
0.80139 
0.34502 


0.42463 
0.34150 
0.39746 
0.25609 
0.23667 
0.22748 


0.52869 
0.85200 
0.8690 | 
0.17977 


0.#40cs 
0.45679 
0.87664 
0.21606 
0.34040 


Table 38 


BEST COPY AVAILABLE 


. Results of correlation analysis of envirommental variables with 


factor scores resulting from analysis of 90 selected demersal 
nekton taxa collected in three replicate samples at 150 stations 
in three regions of the Tuscaloosa Trend study area during fall 
NMFS Fishery Independent surveys from 1973 to 1983. 
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Factor 2 scores from the western region were the only ones showing 
strong negative correlations with year, indicating that stocks of the 
Factor 2 taxa (Table 37) declined in this region over the study period. 
Factor 2 scores showed a number of strong correlations with enviromental 
variables, with some differences apparent from region to region. These 
strong relationships would be expected since the Factor 2 taxa (Table 
37) are generally estuarine dependent. Scores in all three regions 
were positively correlated with wind and tide variables in winter and 
spring, including zonal Ekman transport, mean sea level, mean higher high 
water and low tide. The scores from the western and central regions 
were also positively correlated with air temperatures and estuarine water 
temperatures in winter and high tides in spring. Both were negatively 
correlated with estuarine salinities in spring and air and estuarine 
temperatures in late spring and summer. Scores in the western region were 
also positively correlated with Mississippi River discharge in fall and 
negatively correlated with mean lower low water in summer. Scores from 
the eastern region showed somewhat different trends, including negative 
correlations with estuarine salinities only in spring and air temperatures 
only in summer, and positive correlations with a number of tide variables 
during the the entire summer to winter period, and especially in fall. 


Factor 5 included a large number of taxa that were incluced in 
TWINSPAN Taxa Group IA2 which showed very inshore restricted distributions, 
including the menhaden (Brevoortia patronus), the hardhead catfish (Arius 
felis), the gafftopsail catfish (Bagre marinus). the Atlantic bumper 


(Chloroscombrus chrysurus), and the Atlantic moonfish (Selene setipinnis). 
as well as the white shrimp ( Penaeus setiferus). These taxa are the ones 


that most characterize the inshore white shrigp ground community in the 
northwest Gulf of Mexico, and formed a similar assemblage in the seasonal 
analysis (Group 1 in Table 11). 


Factor 5 scores from the 21-40 fm depths in the western region and 
those for stations from all depths in the central region were negatively 
correlated with time, indicating that there were lower populaticn1s of the 
Factor 5 taxa (Table 37) in these areas during more recent years. In the 
western and central regions, correlations of scores with meridional Ekman 
transport in February and zonal transport in spring were negative, while 
in the eastern region, correlations of scores from 21-450 fm depth stations 
with meridional transport in summer were negative. Scores at 21-40 fo 
depths in the eastern and central regions showed exactly the opposite 
trends with respect to precipitation in winter and spring, with those 
for the central region being negative. Correlations with air temperature 
variables also differed across the study area. In the deepest parts 
of the eastern region, correlations of scores with winter temperatures 
were negative. In the western and central regions, correlations with 
air temperature in April were positive, and, in the western region, 
correlations with fall temperatures were negative. This indicates that 
Factor 5 taxa (Table 37) were relatively less abundant in the western 
region of the study area during those fall seasons when air temperatures 
(and presumably water temperatures) were lower. Correlations of scores 
with tide variables were not strong, with only those from the eastern 
region being significant (positive in spring and summer and negative 
in winter). Virtually no significant correlations were observed with 
discharge. Correlations with estuarine temperature variables were also 
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not strong, except in the west, where correlations with spring temperatures 
were positive and those with fall temperatures were negative. In the 
eastern region, scores from the 20-40 fm depths were negatively correlated 
with estuarine temperature in March. Correlations with estuarine salinity 
variables were stronger, with those involving scores from the western and 
central regions in the fall being among the strongest and negative. 


Eleven taxa showed salient loadings on Factor 3, nine of which had 
their highest loadings on this factor. Taxa showing the strongest affinity 
to Factor 3 included the rock seabass (Centropristis philadelphicus). 
several species of searobin (Prionotus paralatus. P. rubio. and P. 
atearnsi), the portunid crab (Portunus spinicarpus), the longspine porgy 
(Stenotomus caprinus), the wenchman (Pristipomoides agquilonaris) and the 
blackear bass (Serrapus atrobranchus). The vast majority of these taxa 
were located in Taxa Group IB! of the corresponding TWINSPAN analysis, with 
several others included in Taxa Group IIB! (Figure 17). While gany were 
widely distributed over the study area, they all exhibited an affinity for 
the deepest stations, and especially those in Station Group IB2 (Figure 17 
and Table 36). Several characterized the deep zones in all regions, while 
several others (the portunid crab, the wenchman and several searobins) 
occurred in significantly lower numbers in the siddepth to deep water 
stations in the western region (Station Group IB! in Figure 17). This 
taxa group was not similarly identified in the «?asonal analysis, with 
most of these taxa being characterized as either widespread over the study 
area but more prominent in the sandy sediments, or widespread over sandy 
sediments (see Table 11). These taxa were an important component of the 
deep water habitat in the study area. In the sandy region, this group was 
the main component of the deep water community. Along with the widespread 
taxa characteristic of Factor 2 and the Factor 6 taxa (see below), they 
characterized the communities at siddepth to deep water stations over muddy 
bottoms. 


The scores for the Factor 3 taxa with time were generally positive, 
with those for the shallow stations in the western region of the study 
area being the strongest. This indicates that Factor 3 taxa (Table37) 
generally increased in abundance over the study period and especially 
in the more inshore areas of the western region. Correlations with 
meridional Elkaan transport in winter were generally positive, while those 
in summer were generally negative. In the western and central regions, 
correlations with zonal Elan transport in February were negative, as were 
the correlations with this same variable in June. Virtually no significant 
correlations with precipitation variables were apparent. Correlations with 
air temperatures in winter were negative and strongest at the shallowest 
depths (20-30 fm). Scores for the deepest stations in spring vere 
positively correlated with air temperatures in late spring. All of the 
strong correlations of Factor 3 scores with tide variables were negative. 
Strong correlations were seen in all seasons, but especially so in spring 
in the central region (where relationships were strongest) and winter and 
Spring at the shallowest depths in the eastern region. Mississippi River 
discharge, and especially discharge in the fall was negatively correlated 
with scores from the eastern region at shallowest depths. Few significant 
correlations were seen with estuarine temperature variables, with the 
strongest being the negative oorrelations with estuarine temperature 
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variables in spring. Similarly, sost strong correlations with estuarine 
salinity variables involved salinities in spring, but were positive. 


The taxa with salient loadings on Factor 4 were those in TWINSFiA 
Taxa Groups IB2 and IIAi which showed bimodal distributions across tie 
study area (Figure 17). They were characteristic of shallov inshore 
stations predominantly in the eastern and central regions, presumably with 
sandy sediments. Their bimodal distributions in Figure 17 resulted froz 
the fact that some of the shallow sazples from the central and eastern 
regions in which they were collected also included representatives of 
the inshore community characteristic of muddy bottoms predominantly in 
the western region. The pink shrizp (Penaeus duorarum) and the portunid 
crab, Portunus gibbesii, had the highest loadings on Factor 4. Other 
taxa with their highest loadings on this factor included the least puffer 
(Sphoeroides parvyus), the fringed flounder (Etropus crossotus) and the 
shrigp, Irachypenseus LPIL. These taxa were not identified as a discrete 
assemblage in the seasonal analysis, where they were included among the 
widely distributed taxa that occurred gost prominently in waters overlying 
sandy bottoms or among those that occurred widely over sandy bettams 
(Groups 4 and 5, respectively. in Table 11). 


Factor 4 scores showed relatively strong positive correlations with 
time, with those from the western and central regions being particularly 
strong. This indicates that stocks of the Factor 4 taxa (Table 37) 
increased in the Tuscaloosa Trend study area during the study period. 
Scores from the eastern region, and especially those from shallow depths, 
showed the strongest correlations with Eman transport variables, including 
positive correlations with meridional transport in the spring to fall 
period, and negative correlations with zonal transport in March. The 
only strong relationships to precipitation wariables were in the western 
region in winter and spring, and they were positive. Correlations with 
temperature variables differed from region to region. Scores from the 
eastern and western regions were, respectively, negatively and positively 
related to air temperatures in summer, while, scores from the central 
region were negatively correlated with air temperatures in fall. Very 
few strong relationships of Fe<tor 4 scores with tide variables were 
observed; however, correlations with spring tide variables were generally 
positive. Little relationship was seen with discharge from the Mississippi 
River either, but the correlations of scores from the western region with 
summer discharge were generally positive and those from the central region 
with fall discharge were generally negative. Correlations with estuarine 
Salinity variables showed several major trends. Scores from the eastern 
and central regions were positively correlated with estuarine salinities 
from the shallow bay stations in early and late spring, respectively. 
Scores from the eastern and western regions, and esnecially those from 0-20 
fm depths, were negatively correlated with salinities from deeper open bay 
Stations during spring and summer. Over #/1 depths in the western region, 
scores were positively correlated with open bay salinities in fall. 


The four taxa with highest loadings on Factor 6 (the luminous hake, 
Steincachneria argentea), two sbrisp ( Parapenaeus LPIL and §Solenocera 
LPIL), and the yellow conger (Congrina Liaya) formed a distinct assemblage 
in both the corresponding TWINSPAN analysis (Taxa Group IA! in Figure 17) 
and in the Fishery Independent survey seasonal analysis (see Table 11), 
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where they were characteristic of deep waters overlying suddy sediments 
mainly in the western region of the study area. These taxa, along with 
those with highest loadings on Factors 2 and 3, comprised the compunities 
inhabiting deep waters over muddy bottoms. They showed some of the most 
restricted distributions of any taxa groups. and apparently occur only 
rarely east of the Mississippi River Delta. 


Factor 6 scores showed different relationships to time, depending on 
location in the study area. Those from the eastern region were generally 
negative with respect to time, while those from the western region were 
generally positive. This indicates a shifting in the distributions of 
the Factor 6 taxa (Table 37) during the study period. Scores from the 
western region were positively correlated with meridional Eiaan transport 
in February, while those from the eastern region were segatively correlated 
with meridional transport in spring and summer. Scores from the central 
region were positively related to zonal transport in summer. fhe only 
strong correlation witb precipitation variables involved scores from the 
western region in winter, and it was positive. Scores from the western 
region were positively related to air temperature in March, while, in 
the eastern region, scores were positively related to air temperatures in 
summer. Correlations with tide variables were not strong. In the eastern 
region, scores were negatively correlated with summer tides, while in the 
central region, negative correlations were observed with tide variables 
in fall and winter. Scores in the western and central regions were 
negatively correlated with Mississippi River discharge in winter and fall, 
respectively. Correlations of scores from the central and western regions 
with winter estuarine tepperatures were negative, while, in the eastern 
region, scores were negatively correlated with estuarine temperatures in 
spring and positively correlated with estuarine tepperatures during the 
fall. Correlitions of scores from the eastern and central regions with 
estuarine salinities during late spring were positive, while scores from 
the central region with estuarine salinities in summer were negative. 


Factor 7 was a bipolar factor, with three taxa (the Gulf butterfish, 


Peprilus burti. the Atlantic cutlassfish, JIrichiurus lepturus, and the 
rough scad, Trachurus lJathbami) having positive salient loadings, and two 
taza (the pancake batfish, Halieutichthys aculeatus. and the blackedge cusk 


eel, Lepophidium graelisi) having negative loadings. This indicates that 
for the trends embodied in Factor 7, these two groups showed guch the 


opposite relationships. The rough scad and the cutlassfish showed salient 
loadings on other factors, while the batfish and butterfish showed loadings 
on other factors that approached being salient (i.e., 0.30). Therefore, 
the trends epbodied in Factor 7 were not particularly distinct. Based 
on the distribution of the taxa with the highest loading on Factor 7 
(i.e., the butterfish), it appears that the taxa with positive and negative 
salient loadings on Factor 7 favor different groups of deep water stations 
in the study area (TWINSPAN Station Group IB! versus Groups IB2 and IIA’ 
in Figure 17). 


For the most part, Factor 7 scores were not significantly correlated 
with time, indicating no significant trends in the abundance of the Factor 
7 taxa (Table 37) over the study period. The one exception was the 
Significant negative correlation of the scores from the deep water stations 
in the western region (20-50 fm depths). This indicates that stocks of 
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Factor 7 taxa in the deep water habitat declined over the study perioc. 
Correlations with Ekman transport variables differed in the eastern and 
western regions. In the eastern region, scores were negatively correlated 
to zomal transport in spring and fall, while in the western region, 
scores were positively correlated with zomal transport in late winter. 
Correlations with precipitation variables were, for the wost part. not 
strong, but those for the shallow stations in the eastern and central 
regions were positively correlated with precipitation in summer and fall, 
respectively. Correlations with temperature variables also differed across 
the study area. In the eastern region, scores were positively related 
to air tepperature in April and negatively related to air temperature in 
fall. For the central region, correlations of scores with temperature 
variables in May and June were negative. As was the case for other types 
of wariables, correlations of Factor 7 scores with tide variables were 
different in the several regions of the study area. In the eastern region, 
correlations with tide variables in winter and spring were generally 
negative, those with summer tide variables were generally positive, and 
those with tide variables in fall were strongly negative. In the 
central region at shallow depths, scores were negatively related to tide 
variables, and in the shallow depths of the western region, correlations 
of soores with tide variables from all seasons were positive. Few strong 
correlations were seen with Mississippi River discharge variables. Scores 
from the deepest stations in the western region were negatively correlated 
with discharge in summer, while those for the deepest stations from the 
central region were positively correlated with fall discharge. [Estuarine 
temperatures in late winter and spring were positively correlated with 
Factor 7 scores from the deepest stations in the eastern region of the 
study area, and estuarine temperatures in spring were positively correlated 
with scores from tbe western region. Scores from the deepest stations 
in the eastern region of the study area were also positively correlated 
with estuarine salinities in spring and summer. in the western and central 
regions, scores were negatively correlated with estuarine salinities in 
fall, and those from the western region were negatively correlated with 
estuarine salinitivs during such of the year (all seasons except the 
winter). 


The only taxa that were not represented in the factor analysis were 
those with widespread distributions that showed no strong preferences for 
any stations. The nature of factor analysis is to pick out distinct 
trends. If taxa do not show distinct trends, they do not load saliently 
on any of the factors or, as was the case with Penaeus getiferus. loac 
Saliently on several factors. 
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2.5.5 GCSD 
2.5.5.1 Introduction 


General Life Cycle 


The life cycle of commercially isportant shrigp of the genus Pengevs 
has been the subject of numerous investigations. According to Kutkuhn 
(1966) spawning occurs in the nearshore Gulf, with individual females each 
producing up to a gwillion gicroscopic eggs. Within hours these semibouyant 
eggs batch into mmall. planktonic mauplii. Development proceeds rapidly 
through the protozoal and mysis stages as the developing larvae are 
trausported landward toward the sgouths of shallow estuaries. The tine 
elapsing between hatching offsbore and entry of the 7-15 mm postlarval 
shrimp to inshore waters varies from three to five weeks and is determined 
by spawning depths and prevailing wind and current conditions. Once in the 
estuary, postlarvae quickly transform into juveniles, and, ower the next 
two to four months, approach or reach compercial size. 


Estuarine areas are vital to pensaeid shrisp (Kutkubn 1966, Gunter 
1967), providing the babitat required by the postlarvae and juveniles. 
Upon entry the estuaries, postlarval and/or juvenile shrigp drift or 
migrate to fertile and protected backwater sursery areas, including tidal 
creeks, bayous, garshes and shallow bays. The nursery and open bay areas 
occupied by young shrimp are determined in part by water salinity and 
tepperature. Christmas et al. (1976) found that the preferred habitats 
of young penaeid shrigp in Mississippi Sound included areas along the 
wargins of marshes, in submerged grass beds, and in nonvegetated areas 
where organic debris had accumulated. Small juveniles feed on detritus, 
while larger shrisp become more predaceous bottom feeders as they gove to 
the deeper portions of the bay (Gulf of Mexico Fishery Management Council 
1981). 


The growth rates of young shrizp depend primarily on food availability 
and water temperature, and have been estimated at from 30-60 mm per month 
(Moffett 1970). When 50-75 mm in length, young shrigp move to the deeper 
waters of bays (staging areas) where they become vulnerable to fishing. 
Advanced juvenile and subadult shrigp, 75-125 mp in length. migrate back 
to the Gulf of Mexico, completing the life cycle. 


Maturation of female brown shrigp occurs around 115-1450 gz total 
length (Burkemroad 1939, Renfro 1965, and Moffett 1970), while female 
white shrimp are believed to reach sexual maturity at approximately 125 
mm (Lindner and Bailey 1968. Moffett 1970. Gallaway and Reitsema 198!). 
Eldred et al. (1961) found ripe female pink shrisp of $2 mm iength. 
Acoording to Anderson (1970), female seabobs reach sexual maturity at 63 
mm length. Major differences in the life cycle of brown, white aid pink 
shrigp in the Gulf of Mexico are related to shifts in time and space, while 
the seabob shows a somewhat different overall pattern. Current knowledge 
on the life histories of each of these taxa is discussed below. 
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Brown Shrizp 


Offshore in the northern Gulf, fishable stocks of brown abrizgp reach 
waxigsum densities at depths of from 20 to 100 ws (Comiskey et al. 1987) 
where most spawning occurs (Kutkuhn 1962, Galleway and Reitseza 1981). 
The depth at which spawning occurs is important since it determines the 
Gistance the larvae and postlarvee gust traverse to reach the estuaries. 
Spawning is believed to occur between depths of approximately 50 to 100 = 
throughout the year and between 20 to 50 = from March to December (Lindner 
and Anderso:t 1956, Renfro and Brusher 1965, Moffett 1970). Temple and 
Fisher (1967) reported greatest abundance of penseid shrimp larvae off the 
Texas coast at depths of 30 to 90 = in late summer and fall, following 
the peak occurrence of brown shrigp adults at these depths. They also 
found that the breeding season tended to be protracted with depth, with 
penaeic larvae continually being produced at spawning depths greater than 
50 =. Kutkuhn et al. (1969) found that during spring, when brown shrizp 
postlarvae are entering estuaries, early larval stages of penaeid sbricp 
are absent in waters closer than ten km (kilometers) from shore, but are 
present further offsbore. Subrahmanyaz (1971). who sampled penaeid shrizp 
larvae off Mississippi Sound out to 100 m depths, concluded that brown 
shrimp spawning occurred gainly at depths of eround 36 = in fall and 72-90 
winwinter. Angelovic (1976). who reported the results of the analyses of 
plankton samples collected monthly on the South Texas OCS study area froc 
February 1962 to December 1965. found that during the fall to early winter 
period the spawning peak occurred later with depth. Greatest catches 
of Penaeus spp. larvae occurred at the 45.8 =& depth station, and lowest 
catches were reported at the 109.7 = depth station, indicating that the 
outer limits of the brown shrimp spawning area were being approached. 


Gunter (1950) propesed a February-March spawning period for brown 
shrigp in Texas, based on the abundance of juveniles in the estuaries. 
Baxter and Renfro (1967) found that postlarval brown sbrigp were the 
only omnes to enter Galveston Bay during the first four months of the 
year. Results from the Texas Park and Wildlife Department (TPWD) estuarine 
surveys (Moffett 1970) indicated that the first waves of brown shricxp 
postlarvae entered Texas coastal bays in March and April, and the success 
of these postlarvae generally determines the success of the brown shriap 
year class. Subdadults usually leave Texas estuaries in late May and early 
June. 


Gaidry and White (1973) and White and Boudreaux (1977) report February 
and March as peak sonths of recruitsent for brown shrigp postiarvae to 
Louisiana estuaries. A steacy increase in postlarval densities occurres 
from late March through mid May, during which time peak density of juvenile 
brown shrimp also occurred. In early May. larger j,uvenile shriap (65-75 
mz) swigrated from shallow oursery areas to the deep, open bay staging 
areas, prior to their migration to the Gulf at lengths of 90-100 ez. Once 
in the open bays, the shrier *re subject to exploitation. and there was ar 
abrupt decline in the population following the opening of the bay shrigpire 
season (15th-3ist of May). There was strong indication that upon entering 
the shallow Gulf, young brown shrimp sigrate longshore, possibly entering 
other estuaries in westerm Louisiana. Lowest bay populations of brown 
shrimp in Louisiana were found in late fall and early winter. 
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Christeas et al. (1966) found that during 1966, brown shrizp 
postlarvae began arriving in Mississippi Sound in February and continued 
through October. While peak recruitment occurred in March and April, «a 
second wave of postlarvae was noted in Sepiepber. Young adults cogprisec 
over balf the bay catch in Jume. Christwas et al. (1976) reported peak 
recruiteent of brown shrizgp postlarvae to Mississippi waters from March 
to May. similar to that in Texas and Louisiana. According to Benson 
(1962) adult brown sbrigp spawn offshore of Mississippi Sound from about 
November to April, witb gost postlarvae soving insbore to the estuaries 
from February to April. Migration of juveniles (60-70mm) froe the shallow 
pureery areas to the deeper open bays and finally to the offshore areas 
extended from May to July. Loesch (1965) reported that young brown shrizp 
first appeared in Mobile Bay ic late March and April, with same recruitsent 
continuing into November. He dic not observe two distinct (spring and 
fall) peaks in recruitwent. Brown sbrigp were gost abundact in Mobile Bay 
éuring June-August. Ingle (1956) reported that young brown shrizp first 
entered Apalachicola Bay, Florida in April. 


Some controversy exists as to when brown shrigap postlarvae that sopear 
in great ocum’trs in the late winter and early spring in Gulf estuaries are 
spawned. Temple and Fischer (1967) proposec a fall spawning period. with 
an overwintering of postlarvae in the nearshore Gulf. This hypothesis is 
supported by the work of Aldrich et al. (1968) who showed that postlarval 
brown sbrigp burrow into the bottom at low tesperatures (approximately 15° 
C) and emerge when temperatures reached 18 to 21.5° C. This question was 
addressec in the NMFS sbhrisp spawning site survey off Texas (Gallaway and 
Reitsema 1981). Results indicated that peak spawning of brown shrizp off 
Texas occurred in autumn at 46 = depth, but no overwintering brown shrizp 
postlarvae were found offshore. ven so, Gallaway and Reitsema (198!) 
still felt that the large size of the early (February to March) arriving 
postlarvae indicated that they were spawned the previous fall. They notec 
that Exmean transport is generally not favorable for transport of larvae 
to the estuaries of the northwest Gulf in the fall and early winter, with 
net transport being predominantly offshore. 


Growth rates of brown sbrimp have been estimated at from 0.5 mm per 
day in January and February to «a maxisum of 3.3 mm per day in late spring 
(St. Amant et al. 1966. Ford and St. Amant 1971) when texperstures are 
mot limiting. Moffett (1970) reported that brown shrigap growth was usually 
slow in Texas bays in April and rapid in May. During colder springs, 
growth is retarded and the shrimp remain longer in the estuaries. 


Brown shrigp do mot penetrate as far into the estuaries as do white 
shrigp, nor do they remain in the estuaries for as long a period of tine. 
Consequently at the tige of the early summer egress, many brown shriap are 
still relatively mall (less than 100 mm or greater than 68 shrizp per 
pound, heads off). Trent (1967) found that brown shriep emigrating from 
Galveston Bay to the Gulf averaged less than 100 mm (4% in) in length from 
wid May to July. This has considerable management implications. In the 
Gulf, brown shrigp tend to migrate offshore as they grow and as the summer 
passes to fall. 


bw 


168 


ma mE HE ee HEH E EE ae 


White Shrizp 


White shrimp are much more restricted in depth distribution in the 
Gulf compared to brown shrimp, anc are reported to spawn at depths 
of 4 to 17 fm during the spring to fall period (Lindner and Anderson 
1956). The early spring spawning is probably attributable to females which 
bave migrated from the estuaries the previous summer and fall and have 
overwintered as adults in the Gulf. These same shrimp are probably also 
part of the late spring-early summer spawning stock, being supplemented by 
relatively younger females recently arriving offshore from the estuaries. 
This latter group, which apparently results from a late summer or early 
fall spawning the previous year, are of insufficient size to join the adult 
stocks the same fall. They either remain in the estuaries during mild 
winters or are driven by low estuarine temperatures and/or salinities into 
the nearshore Gulf where they overwinter. These shrimp reenter the bays in 
spring to complete their juvenile development before migrating offshore in 
late spring. They probably remain part of the offshore spawning population 
for much of the rest of their lives. From midsummer to sidfall, these 
adult stocks are supplemented by young of the year shrimp migrating out 
of the estuaries. These shrimp, contribute to the fall spawning stock, 
and also comprise the majority of the stock that overwinters in the open 
Gulf and spewns in spring. By October, white shrimp spawning appears to 
be completed, as evidenced by the decline in ripe ovaries and increased 
occurrence of spent females (Lindner and Anderson 1956). 


Young white shrimp spend more time in the estuaries than do brown 
shrimp, and also penetrate them to a greater degree (Burkenroad 1934, 
Gunter 1950, Lindner and Anderson 1956). Because of their longer stay in 
the estuaries, they reach a large size there (115-140 mm) than do brown 
shrimp. Therefore, white shrimp are subject to much more intense inshore 
exploitation, and support an important sport and commercial estuarine 
fishery. 


Anderson al. (1949) reported that larval development in white shrimp 
took two to three weeks, with transformation to the postlarval stage 
generally occurring inside the estuary. Ripe females have been collected 
inside bays and estuaries, indicating some spawning may occur there. On 
occasion, spawning has been noted very close to shore in the vicinity 
of inlets. Everything considered, white ahrimp postlarvae re such 
less dependent on the vagarities of ocean currents for transport to the 
estuaries than are brown shrimp. Considerable evidence also indicates that 
individual females gay spawn more than once during the season. Lindner 
and Bailey (1968) noted that the percent of spent females rezéins low 
throughout the summer and there is evidence of subsequent redevelopment of 
ovaries. 


At depths within which white shrimp are assumed to spawn (7.6 om 
Station), Temple and Fischer (1967) found the greatest abundance of Penaeus 
sp. larvae from May to August. Kutkuhn et al. (1969) stated that penaeic 
larvae are found closer than ten kilometers from shore off Texas only 
during the summer, when white shrimp are spawning. In the nearshore zone 
(7.3+13.7 m) off the south Texas OCS area, Angelovic (1976) reported two 
peaks in abundance of penaeid larvae, one in spring and the other in 
early fall, with no larvae being found from April to October. Subrahmanyam 
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(1971) concluded that summer spawning of penaeid shrimp (presumable white 
shrimp) off Mississippi Sound occurred mainly at 18 m depths. 


Baxter and Renfro (1967) found that by June advanced postlarval and 
early juvenile white shrimp had become abundant in Galveston Bay, with 
both brown and white shrimp being present through the summer. They 
reported that white shrimp postlarvae entered Texas estuaries from May 
through October, appearing in distinct waves. Results of the TPWD surveys 
conducted from 1960 to 1970 showed that white shrimp postlarvae often enter 
bays of the upper Texas coast in several waves from June through October. 
This suggests pulses in spawning activity or periods when conditions are 
favorable for survival of larvae offshore and/or for transport of larvae 
to the estuaries. Unlike the situation for brown shrimp, the first wave 
of white shrimp entering the estuaries is not always the largest or most 
successful (Moffett 1970). In both 1965 and 1966, white shrimp were scarce 
in summer and abundant in fall in Galveston Bay. Moffett (1966) noted 
that the large waves of mmall white shrimp that appeared in Galveston Bay 
late in the season in 1966 would contribute to the 1967 catch if conditions 
were suitable for survival and growth. Moffett (1969) noted that the 
large numbers of adult white shrimp caught in the spring of 1969 in Texas 
inshore waters reflected a large late-fall to winter wave of postlarvae 
the previous fall. Many of these shrimp spent the mild 1968-1969 winter 
inshore and apparently migrated to the open waters of Galveston Bay in 
April. 


Gaidry and White (1973) found that most white shrimp postlarvae 
entered Louisiana estuarine waters from June to September. Smaller pulses 
occurred in early spring and late fall, indicating that spawning occurred 
in all seasons except winter. Juveniles first appeared in bay catches 
in June and July, with recruitment generally continuing through September. 
Largest inshore populations were generally found in April-May and August- 
September. The spring group migrates offshore in late summer to early fall 
as adults. Juveniles resulting from late (midsummer to early fall) arriving 
postlarvae are forced to migrate from the estuaries during cold spells 
in the fall and winter. They reenter the estuaries in the late winter 
and early spring at about 100 mm size to complete their growth, migrating 
offshore in late spring and summer. The populations of the inshore deep 
lakes and bays from July to December are mainly dependent on recruitment of 
shrimp from the nursery, while the spring population depends on immigration 
of stocks of juveniles that overwintered offshore. Highest densities of 
white shrimp in Gulf waters off Louisiana occurred during the Novemrber- 
January period. 


White shrimp are most abundant in Mississippi Sound and Mobile Bay 
in the summer and fall (Benson 1982). Spawning apparently occurs in the 
open Gulf from March to October (GMFMC 1981). In Mississippi and Alabama, 
postlarvae recruitment to the estuaries extends from May through October 
(Christmas et al. 1966; Loesch 1965). Christmas (1966) observed white 
shrimp postlarvae in greatest numbers in Mississippi Sound in June and 
August, while Christmas et al. (1966) found highest numbers of white shrizr 
postlarvae in October. Loesch (1976) noted that white shrimp migration 
from Mobile Bay occurred in two stages. The first occurred in midsummer 
and involved migration of subadults from shallow estuaries to the open 
bay. The second stage occurred in midfall, and involved the offshore 
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Bigration of this saze group. He reported that larger shrimp (that 
apparently overwintered offshore) enter lower Mobile Bay during the late 
winter. and pigrated offshore by the end of June. Christmas et al. (1976) 
reported that a‘ult white shrimp comprised over half the penaeid catch in 
Mississippi estuarine waters during midfall to midwinter during some years. 
Christwjas et al. (1973) reported two distinct size groups of white shrizp 
in Mississippi Sound in the spring. The larger shrimp were in the Sound 
in April, but were not collected during the previous December to March 
or after June. They apparently migrated from the Gulf into Mississippi 
Sound in early spring. Females from this group had fully developed gonads, 
and apparently migrated offshore to spawn by the end of June. The second 
size group were juveniles which appeared in May. Early juveniles were 
still apparent in November. Ingle (1956) reported continuous recruitment 
of white shrimp during the spring to fall period in the bays of the north 
Florida Gulf coast. 


Growth rates of white shrimp have been estimated from 0.6 to 2.2 
mn/day, with temperature being a critical factor. Lindner and Anderson 
(1956) found that growth decreased with size. Loesch (1965) reported 
that white shrimp in Mobile Bay grew 14 to 27 mm/mponth in winter and 
18 to 30 mm/month in summer, with growth rates of up to 65 mm/month 
being possible in the very young. Occasionally, winter conditions can be 
severe, and white shrimp kills have been reported by Gunter (1941), Gunter 
and Hildebrand (1951), and Joyce (1965). In 1966, heavy mortality was 
experienced by young white shrigp that entered Galveston Bay as part of 
a late arriving postlarval wave (Moffett 1966). Chapman (1964) found few 
white surimp in Galveston Bay in late February after large numbers had been 
found in pid January. Apparently, heavy mortality was experienced when 
temperatures dropped to about u° C. Prerecruitment waves of white shrizp 
usually moved from back bays to primary bays during the first "norther" 
of the fall. At this time they first became vulnerable to the inshore 
fishery. 


Lindner and Anderson (1956) reported that white shrimp on the 
Continental Shelf east of the Mississippi River to Mobile Bay tend to 
Bigrate westward toward the Mississippi River during summer and fall. It 
is unclear whethcr or not these shrizp migrate across the narrow shelf off 
the southern tip of the delta to the central and western Louisiana shelf, 
where the majority of the white shrimp production occurs. 


Pink Shrimp 


Because the pink shrimp is relatively uncommon in the central Gulf, 
its life history in the Tuscaloosa Trend study area is not well known. 
Most information on pink shrimp life history comes from the south Florica 
shelf, where pink shrimp dominate the commercial catch of penaeid shrizxp. 
In this region, spawning (at depths of 25 to 50 m) and recruitment to 
the estuaries occur more or less continuously, with peaks of activity from 
Spring through fall (Ingle et al. 1959). Further north in Florida (in 
the areas from Tampa Bay to Apalachicola Bay), most spawning appears to 
occurs in summer (Christmas and Etzold 1977). Spawning apparently occurs 
in the Gulf off Missisippi Sound from May to December at depths of between 
4 and 52 m (GMFMC 1961), with most recruitment to the estuaries occurring 
over this same period. Pink shrimp are relatively uncommon in Mississippi 
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estuaries (Christmas et al. 1976). In Mobile Bay, Loesch (1965) captured 
relatively few pink shrimp, and all these were taken from October to May. 
All of those collected in October and November were found at the lower 
end of the bay, probably indicating that they had been driven from the 
shallow estuaries by low temperatures and/or were migrating to the open 
Gulf. Christmas et al. (1973) reported the largest catch of pink shrimp 
in Mississippi Sound in October, with all of the larger catches occurring 
from August through October. 


Seabobs 


Very little is known regarding seabob ecology, with the only directed 
study being that of Juneau (1977) in Louisiana. It appears that seabobs 
differ from the Penaeys spp. by net being estuarine dependent, although 
they generally occur in inland waters. Juneau (1977) concluded that the 
seabob spawning season off Louisiana begins in July and August, and may 
extend to as long as December. Small non-gravid females were collected 
in relatively large numbers in the very nearshore Gulf between December and 
March. These shrimp probably represented the production that resulted from 
Spawning during the previous summer and fall. The seabob is apparently 
quite restricted in depth distribution in the open Gulf, and may prefer 
soft clayey bottoms out to about six or seven fm (GMFMC 1981). 


Factors Affecting Shrimp Populations 


For many years it has been assumed that the critical phases in the 
penaeid shrimp life history involve transport of larvae and postlarvae 
to the estuaries and survival and growth of the postlarvae and juveniles 
in the estuaries. Numerous investigators have attempted to predict 
commercial shrimp catch from postlarvae and juvenile abundance either in 
Gulf estuaries or in the shallow Gulf in the vicinity of estuaries. 


Based on the results of six years of sampling near the entrance to 
Galveston Bay, Berry and Baxter (1969) concluded that postlarval abundance 
was not a good indicator of subsequent commercial catch. While collections 
from March to April during the 1960-1966 period showed similar abundances 
of postlarvae, there were significant differences in commercial catch 
during these vears. They concluded that the relative sizes of the shrimp 
stocks developing in Galveston Bay were better reflected by bait shrimp 
(juvenile) landings than by postlarval abundance. This indicates that 
conditions in the estuaries subsequent to the arrival of the postlarvae and 
early in the juvenile growth period had greater influence on the subsequent 
abundance of shrimp offshore. Moffett felt that favorable large scale 
water movements in the Gulf of Mexico in spring, resulting from onshore 
winds, can carry more than the usual number of postlarvae to the expanded 
nurseries. Gaidry and White (1973) noted that postlarval data alone has 
proven inconsistent in Louisiana's efforts to predict commercial shrimp 
catch. Therefore, Louisiana has relied heavily on juvenile indices. 


Because of these and other similar results, most studies addressing 
the influence of environmental factors on shrimp production have 
concentrated on processes acting inside the estuaries. St. Amant et 
al. (1963) showed that populations of postlarval brown shrimp were quite 
responsive to hydrologic conditions that existed during and shortly after 


a 4 * 


—X 


172 


their arrival at Louisiana estuaries. St. Amant et al. (1963, 1965), and 
Ford and St. Amant (1971) all found increasing numbers of juveniles and 
maximum postlarval densities of brown shrimp in Louisiana estuaries when 
water temperature remained at or above 18° C and 20° Cc, respectively. 
Barrett and Gillespie (1973) found that unseasonally low temperatures in 
Louisiana estuarine waters, especially during the early weeks following 
Spawning, were critical factors in the survival of recently arriving larval 
and postlarval brown shrizp. They suggested that the number of hours 
that temperature remained below 20° Cc. after April 8 was important in 
determining brown shrizp production for the year. It appears that an 
average temperature of 20 C is spinimum for "normal" growth of brown 
shrimp (1 mm/day). As temperatures increase above 20° c during the spring, 
accelerated growth could be expected. If temperature remained below 20° 
C for less than 33 hours, other factors, such as rainfall, river discharge 
and availability of food became important. Berry and Baxter (1969), found 
a strong relationship between average April air temperature at Galveston 
and time of peak abundance of juvenile shrimp in Galveston Bay, indicating 
that in colder years, growth is slower and offshore migration is later. 
Moffett (1967) noted that a good brown shrimp season in Texas was likely 
if postlarval immigration was late, thereby avoiding the colder late winter 
to early spring period. 


Salinities are also important in determining shrimp production by 
determining the size of the estuarine area where shrimp can survive and 
grow. St. Amant et al.( 1963, 1965) found denser populations of juvenile 
brown shrimp and larger postlarvae at salinities above 15 ppt. Gaidry 
and White (1973) reported that above average abundance of brown shrimp in 
Louisiana estuaries during 1970-1972 resulted from abnormally high salinity 
levels in the estuaries during the spring of these three years. Upper 
to lower bay salinities of 15 and 20 ppt, respectively, appeared to be 
ideal for brown shrimp production (Barrett and Gillespie 1973). After 
April, salinity appears to be the dominant factor influencing brown shrimp 
distribution in Louisiana estuaries. Annual brown shrimp catch appeared 
to be related to the number of acres of estuarine surface water in 
coastal Louisiana above 10 ppt salinity in the spring. The large amount 
of freshwater which entered che estuaries in 1973 resulted in a drastic 
reduction in the amount of nursery area as compared to 1972. Moffett 
(1966) noted that reduced salinities in Texas estuaries resulting from 
increased runoff can act similar to temperature in moving juvenile shrimp 
from peripheral bays and nursery areas to the open bays where they can 
be exploited. Prolonged flooding of marshes during long-lasting periods 
of high spring tides and prevailing onshore winds along the upper Texas 
coast apparently increase brown shrimp production by increasing the amount 
of available nursery space (Moffett 1972). Turner (1977) found a strone 
linear correlation (r© = 0.69) between the area of intertidal land and 
yield of penaeid shrimp caught in inshore Louisiana waters. The percent 
of the total inshore catch that were brown shrimp was directly related to 
the percent of salt marsh in the estuaries. 


Gunter and Edwards (1969) cound no significant correlation between 
brown shrimp catch and rainfall in Texas. However, Moffett (1971) found 
brown shrimp landings in Texas for the 1962-1970 period to be inversely 
related to spring rainfall. Barrett and Gillespie (1973) and Barrett 
and Ralph (1976) concluded that good brown shrimp catches occurred in 
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Louisiana when salinities were average (due to low spring rainfall and 
river discharge), and water temperatures in the spring were mild. J4Higher 
than average salinities in Louisiana estuaries were related to increased 
production of both white and brown shrimp. However, as seen during the 
drought of the early 1950s, excessively high salinities in summer can 
apparently lead to reduced white shrimp production. 


In an analysis of the relationship of commercial shrimp catch to 
enviromental variables along the northeast Texas coast, Comiskey et 
al. (1982) found annual and spring river discharge as well as annual, 
spring and winter precipitation to be negatively related to brown shrimp 
catch on the Texas continental shelf, while the relationship with summer 
river discharge was positive. Lagged river discharge variables were also 
negatively related to brown shrimp catch. Both salinity and temperature 
variables for the February to April period were positively related to 
brown shrimp catch. March zonal Ekman transport was highly and positively 
correlated with brown shrimp catch, while other wind, tide and Ekman 
transport variables for the period February to April were also related. 
Catches in primary and secondary bays in spring were most closely related 
to offshore catch. 


Annual river discharge and (one year) lagged annual river discharge 
as weil as precipitation have been shown to be positively related to catch 
in Texas (Gunter and Edwards 1969, Comiskey et al. 1982). The strength 
of the 1973 white shrimp year class that yielded a record high 14.9 million 
pounds in Texas may have been positively related to the abundant rainfall 
during the late spring and summer (Moffett and McEachron, 1973). Gunter 
and Hildebrand (1954) had previously found a positive correlation between 
white shrimp production and rainfall in Texas but their work related mainly 
to the early 1950s when the effects of a severe and prolonged drought 
were obvious. Therefore, it appears that in Texas white shrimp catch shows 
trends much the opposite of those of brown shrimp with regard to variables 
that influence estuarine salinity. During 1973, a record catch of white 
shrimp was recorded in Texas, but brown shrimp catch was relatively poor 
due to excessive river discharge and runoff as well as abnormally low 
temperatures in April. Under "normal" conditions in Louisiana waters, 
white shrimp catch is positively related to estuarine salinity in the 
Summer months. 


Barrett and Ralph (1976) found that years of good brown shrimp catch 
in Louisiana were often not good years for white shrimp catch, and vice 
versa. They concluded that if river discharge and rainfall remained 
relatively low throughout the summer, white shrizp production in Louisiana 
should be well above average. The apparently different response of white 
shrimp in Louisiana and Texas to discharge and estuarine salinity may be 
related to different ambient salinities of the estuaries in the two states. 


Temperature does not appear to be related to white shrimp catch in 
Texas (Comiskey et al. 1982). In this same study, BCF-NMFS postlarval 
catch/effort variables for the summer months were important precictor 
variables for catch and catch/effort of white shrimp, as was bay 
catch/effort. All were positively related to white shrimp catch offshore. 
Wind and tide variables during the early to midsummer period (June to 
August) were closely related to white shrimp catch, possibly by expanding 
the size of the estuarine nursery areas. As expected from the more 
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nearshore location of their spawning grounds, Ekman transport variables 
were generally not strongly related to white shrimp catch (Comiskey et al. 
1982). 


Historical Trends 


In the historical record there has been a notable change in trends 
in catch of the two sajor species, brown and white shrimp. Prior to the 
development of the otter trawl in 1917, shrimp were commercially harvested 
with haul seines (GMFMC 1981). This restricted the fishing to nearshore 
areas, resulting in the exploitation of mainly white shrimp. Until the 
late 1940s most trawling was done from relatively smal’ vessels rigged 
with single trawls, fishing within approximately six miles of the coast. 
Lindner and Anderson (1956) stated that white shrimp made up 95 percent of 
the total catch off the Louisiana coast prior to WW II. During the 1950s, 
increased market demand and the discovery of new brown shrimp grounds 
further offshore resulted in a rapid expansion of the industry. A large 
decline in white shrizp harvest occurred after 1952, coincident with an 
increase in brown shrimp production. The decline in white shricp catch 
was coincident with increasing estuarine salinities during the summer of 
1952 to the spring of 1957, a period of prolonged drought. The subject 
of extended droughts and their influence on shrimp production was discussed 
in the works of Hildebrand and Gunter (1953), Gunter and Hildebrand 
(1954), Parker (1955), and Viosca (1958). Because young white shrizp 
generally display a greater propensity for less saline water than do other 
species, it was assumed that higher estuarine salinities accompanying the 
drought caused enviromental stress and reduced habitat carrying capacity, 
resulting in a lower annual production of white shrizp. 


Through the 1960s the Gulf coast shrimp fishery evolved into the most 
valuable fishery in the 0.S.., with dockside values in 1977 exceeding $355 
million (GMFMC 1980). 


2.5.5.2 Analysis Results 
Brown Shrimp 


Over all years and sonths, brown shrimp C and C/A was highest in 
the western region and lowest in the eastern region at all depths out to 
200 m (Figures 18 and 19 and Table 39). However, C and C/A were very 
low at depths beyond 100 m. In the eastern and western regions, C/A was 
highest in the inshore waters, while in the central region, C/A was higher 
offshore out to 40 m. The estuarine waters in the western region appear 
to be particularly productive, while the offshore area in the eastern 
region held the smallest stocks. C/A was similar in the inshore waters 
of the central and eastern regions, a situation far different from that 
offshore. In offshore waters of the central and western regions, C/A was 
highest in the 20-40 m depth zone, but was relatively evenly distributed 
out to 100 a depths. In the eastern region where C was generally low, 
C/A decreased dramatically from inshore waters to 40 m depth, beyond which 
no brown shrimp were caught. 


The data clearly indicated a trend for declining C/A of brown shrimp 
going west to east and offshore across the Tuscaloosa Trend study area 
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Figure 18, Region by depth by size means 
Coast Shrimp Data for the period 1960 to 1982. 
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Figure ‘9. Region by depth by size means of brown shrimp catch/unit water surface area (kg, heads 
on, per ha)for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the 
period 1960 to 1982, 


Table 39. Region by depth by size means of brown shrimp catch/unit water 
surface area (kg, heads on, per ha)for the Tuscaloosa Trend study 
area based on Gulf Coast Shrimp Data for the period 1960 to 1962. 


P.AZTECUS LT 44/KG 44-66/KG GT 66/KG TOTAL 
WEST 
Insbere 0.0026 0.0293 25.3373 25.3692 
0-20 2 0.0314 0.1443 9.5709 9.7466 
20-40 os 0.4035 1.5677 6.263€ 6.2550 
40 - 100 go 1.3757 2.3906 1.4349 §.2012 
100 = 200 gs 0.0013 0.0019 0.0006 0.0040 
REGION 0.3905 0.7728 6.0989 7.2622 
CENTRAL 
Inshore 0.0035 0.1045 3.1809 3.2689 
0-20 o 0.0343 0.1657 3.7640 3.9840 
20- 40 go 0.2248 1.0758 3.7144 5.0149 
40 - 100 go 0.4757 0.9916 0.7055 2 
100 = 200 @ 0.0000 0.0000 0.0005 0.0005 
REG ION 0.1271 0.3976 2.4624 2.9873 
EAST 
Inshore 0.0066 0.0835 2.4143 2.504¢ 
0-20 gs 0.0167 0.0473 0.0693 0.1547 
20- 40 go 0.0012 0.0023 0.0062 0.0097 
40 - 100 o 0.0005 0.0006 0.0010 0.0021 
104 = 200 @ 0.0000 0.0000 0.0000 0.0000 
REGION 0.90024 0.0128 0.2676 0.2626 
STUDY AREA MEANS 
Inshore 0.0040 0.0939 5.1373 5.2351 
0- 20 @ 0.0305 0.1378 4.2529 8.4512 
20 - 40 og 0.1021 0.4597 1.6505 2.2122 
40 - 100 o 0.4704 0.7739 0.5055 1.6899 
100 = 200 go 7.0004 0.0005 0.0004 0.001< 


0.1216 0.3106 2.2060 2.6364 
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(Figure 19). Dramatic declines in both C and C/A were apparent from the 
central to the eastern regions. The boundary between these regions (see 
Figure 10) approximates the transition from silty to sandy bottoms in the 
Tuscaloosa Trend study area. 

C/A for the three size classes of brown shrimp showed very different 
trends with depth out to 100 m (Figure 19). C/A of the size class of 
smallest shrimp was highest inshore, and decreased consistently with depth. 
Both size classes of larger shrimp showed just the opposite trend, with 
C/A increasing consistently from inshore waters out to 100 & depths. For 
both of these larger size classes, highest C/A was reported in the 40-100 
m depth range. The data clearly indicated that the € in the estuaries 
and the shallow offshore zone (out to 20 m) was composed almost exclusirely 
of shrimp under 100 mm length (equivalent to 86+ per kg., heads on), and 
the size class of largest shrimp was taken in only token quantities in 
waters less than 40 a. 


Means of brown shrimp C and C/A by month, depth zone and size class 
are shown in Table 40 and are portrayed in Figure 20. Collectively, they 
embody the dominant trends in the brown shrimp life cycle. Over the 0-100 
w depth range, peak C/A occurred later in the season at greater cepths, 
indicating offshore migration over time. However, monthly trends for C/A 
inshore and in the shallow Gulf (0-20 m) were virtually identical. Catch 
of brown shrimp less than 100 mm increases dramatically in inland waters 
and the shallow offshore zone in May. At this time, the major cohort of 
brown shrimp resulting from postlarvae which had entered the estuaries in 
late winter and early spring were approaching adulthood, and were beginning 
to move offshore. Peaks in C/A occurred during June in the 0-20 and 29-40 
m depth zones, during July in the 21-30 gw zone and during September in the 
40-100 m zone, indicating offshore migration over the entire late spring 
to early fall period. By October, the only appreciable C of brevn shrimp 
were landed from the 4u-100 m depth zone. Lowest C/A was reported in this 
zone in June, the month of peak C/A in the 0-20 m@ zone. C/A was clearly 
more evenly distributed over the year at greater depths (Figure 20). This 
indicates that the nearshore zone was not the preferred habitat of adult 
brown shrimp, and was primarily an area through which they must migrate to 
reach the more offshore and preferred grounds (i.e., 40-100 m depths). Of 
the four zones with substantial C/A, the inshore waters showed the greatest 
variability over the year, with both the lowest monthly mean (March) and 
the highest monthly mean (June). 


All three regions showed generally similar seasonal trends, with 
highest C/A reported during late spring to midsummer (Figure 20). # The 
patterns (but not absolute values) for the central and eastern regions 
were almost identical, lagging those of the western region by about one 
month. C/A increased abruptly in May in the western region, but not until 
June in the central and eastern regions. By September, C/A in the western 
region was considerably lower than in the previous months, while C/A in 
the central and eastern regions remained at relatively high levels. This 
might indicate migration of brown shrimp from the western to the eastern 
and central regions. 


The distinctly different trends over the year in C/A of the 
different size classes of brown shrimp clearly showed the growth of shrimp 


populations (Figure 2)). The size class of smallest shrimp showed the 
J IS 
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Table 40. Month by depth by size means of brown shrimp catch/unit water J 
surface area (kg, heads on, per ha)for the Tuscaloosa Trend study 
area based on Gulf Coast Shrimp Data for the period 1960 to 1982. t 
P. AZTECUS LT 44/KG 44-66/KG GT 66/KG TOTAL i 
January J 
Inshore 0.0005 0.0008 0.0008 0.0021 
0-20 o 0.0021 0.0030 0.0027 0.0078 
20-40 o 0.0097 0.0113 0.0065 0.0275 | 
40 - 100 m 0.0398 0.0544 0.0143 0.1085 
100 - 200 o 0.0000 0.0001 0.0000 0.0002 
TOTAL 0.0117 0.0156 0.0052 0.0325 § 
February 
Inshore 0.0000 0.0001 0.0006 0.0007 
0-20 o 0.0016 0.0026 0.0019 0.0061 | 
20-40 o 0.0039 0.0080 0.0045 0.0164 
40 - 100 m 0.0469 0.0434 0.0107 0.1010 
100 - 200 o 0.0001 0.0002 0.0000 0.0003 | 
TOTAL 0.0121 0.0122 0.0038 0.0280 
March 
Inshore 0.0000 0.0001 0.0004 0.0005 J 
0-20 2 0.0006 0.0013 0.0003 0.0022 
20 - 40 o 0.0036 0.0048 0.0039 0.0123 
WO - 100 * 0.0610 0.0352 0.0054 0.1016 J 
100 = 200 2 0.0001 0.0001 0.0000 0.0002 
TOTAL 0.0153 0.0094 0.0022 0.0269 
April | 
Inshore 0.0000 0.0002 0.0011 0.0013 
0-20 o 0.0010 0.0009 0.0051 0.0069 
20-40 o 0.0040 0.0025 0.0030 0.0095 | 
40 - 100 m 0.0563 0.0155 0.0050 0.0769 
100 - 200 » 0.0001 0.0001 0.0000 0.0003 
TOTAL 0.0143 0.0043 0.0027 0.02°2 J 
May 
Inshore 0.0000 0.0002 1.1266 1.1268 
0-20 o 0.0027 0.0052 0.9126 0.9206 § 
20-40 @ 0.0044 0.0079 0.0626 0.0748 
4O - 100 2 0.0342 0.0217 0.0145 0.0704 
100 = 200 o 0.0000 0.0000 0.0002 0.0002 f 
TOTAL 0.0093 0.0073 0.4008 0.4174 
340 
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Table 40. Continued. 


a 


— — 


P.AZTECUS 


LT 44/KG 44-66/KG GT 66/EG TOTAL 
June 
Inshore 0.0005 0.0026 2.4466 2.4497 
0-20 op 0.0053 0.0153 1.7825 1.8031 
20 - 40 2 0.0109 0.0205 0.4784 0.5098 
40 - 100 o 0.0101 0.0096 0.0287 0.0484 
100 = 200 o 0.0000 0.0000 0.0001 0.0001 
TOTAL 0.0052 0.0087 0.9101 0.9240 
July 
Inshore 0.0004 0.0174 1.1333 1.1512 
0-20 pw 0.0028 0.0301 1.1664 1.1993 
20 - 40 2 0.0080 0.0464 0.5531 0.6075 
40 = 100 m 0.0109 0.0218 0.0900 0.1227 
100 = 200 o 0.0000 0. 0000 0.0000 0.0000 
TOTAL 0.0045 0.0219 0.5447 0.5712 
August 
Inshore 0.0015 0.0454 0.3219 0.36868 
0-20 2 0.0047 0.0420 0.3308 0.3775 
20 - 40 o 0.0156 0.1417 0.3909 0.5481 
40 - 100 o 0.0208 0.0954 0.1294 0.2455 
100 = 200 o 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0089 0.0657 0.2237 0.2983 
September 
Inshore 0.0004 0.0211 0.0708 0.0923 
0-20 o 0.0022 0.0146 0.0281 0.0449 
20 - 40 op 0.0167 0.1281 0.0694 0.2141 
40 = 100 o 0.0290 0.1827 0.0753 0.2870 
100 = 200 a 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0104 0.0746 0.0517 0.1367 
October 
Inshore 0.0003 0.0039 0.0233 0.0275 
0-20 op 0.0025 0.0099 0.0212 0.0336 
20 = 40 o 0.0089 0.0481 0.0280 0.08506 
40 = 100 2 0.0245 0.1450 0.0430 0.2125 
100 = 200 o 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0079 0.0457 0.0238 0.0774 
oO 4 
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Table 40. Continued. 


P. AZTECUS LT 44/KG 44-66/KG GT 66/EG TOTAL 
November 
Inshore 0.0002 0.0013 0.0094 0.0110 
0-20 2 0.0023 0.0074 0.0217 0.0313 
20 - 40 Bb 0.0069 0.0209 0.0285 0.0563 
40 - 100 @ 0.0304 0.0774 0.0511 0.1588 
100 = 200 mo 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0088 0.0236 0.0225 0.0549 
December 
Inshore 0.0002 0.0007 0.0025 0.0034 
0-20 gf 0.0027 0.0055 0.0096 0.0178 
20 - 40 go 0.0096 0.0195 0.0217 0.0509 
40 - 100 gf 0.0467 0.0719 0.0379 0.1566 
100 = 200 @ 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0133 0.0216 0.0149 0.0498 
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Figure 20. Month by depth by size means of brown shrimp catch/unit water surface area (kg, heads 
on, per ha)for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the 


period 1960 to 1982. 
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greatest variability in C/A over the year, with both the lowest (March) 
and highest (June) monthly means. The size class of iargest shrimp showed 
the gmallest range of monthly means over the year (Figure 20 and Table 
40). Lowest C/A of the size class of largest shrimp occurred in June and 
July, months of peak C/A of the size class of smallest shrimp. For the 
intermediate size class, peaks in C/A occurred during the period August 
to October. For the size class of largest shrimp the winter and early 
spring period included those months with peak C/A. The results indicate 
that as the year progresses, there is a gradual change from smaller shrizp 
inshore to larger shrigp offshore. 


Over the period 1960-1982, brown shrimp C and C/A in the central 
and western regions of the Tuscaloosa Trend study area generally showed 
similar trends, but years of peak C/A did not necessarily coincide (Figure 
21 and Table 41). Lower C/A was reported for both regions during the 
1973-1975 period, probably attributable to both poor year classes of brown 
shrimp and less fishing effort. Otherwise since the middle 1960s, C/A 
has remained relatively stable in both regions. However, there are some 
indications that the western region has become relatively more important 
in recent years. Peaks in C/A occurred there during the period 1976-1982, 
while for the central region, highest C/A occurred during the period 1967- 
1972. In the western region, offshore C generally increased in absolute 
terms as well as relative to the estuarine C thro.gh the 23 year period, 
although it was generally low during the overall poor years of the early 
1970s (Figure 21). Inshore C in the western region was relatively highest 
from 1967 to 1972. In the central region, offshore C was highest from 
1965 to 1972 and in 1977. In all these years relatively higher C was 
also reported inshore. While C was low both inshore and offshore during 
the poor years of 1973-1975, inshore C has been relatively high since 
1975. Except for 1977, offshore C remained relatively low during this 
same period. The different trends in offshore C during this time in the 
ceitral and western regions represented the greatest difference in brown 
shrimp C in the Tuscaloosa Trend study area. In the eastern region, where 
C/A was generally lower, C/A was relatively high in the early years (up 
to 1968) and during the last several years, with lower C/A reported during 
the period 1968-1976. 


There has been some concern that in more recent years, brown shrimp 
reaching the market are becoming smaller in size. Overfishing of stocks 
of subadults could affect recruitment and could also represent a loss of 
potential C of larger, more valuable shrimp (later in the season). Results 
of these analysis indicated that there were two periods when the relative 
importance of size classes shifted (Figure 21). The first occurred 
during the period 1972-1975 when C/A of the size classes of smallest 
and intermediate sized shrimp were among the lowest recorded, and C/A of 
the size class largest shrimp was among the highest. This shift in the 
relative importance of the several size classes was probably attributable 
to less fishing pressure on the gmall stocks of subadults, permitting a 
larger percentage than usual to attain large size. The 1973-1974 period 
in general, and the winters and springs of both years, in particular, were 
characterized by abnormally high rainfall in the castern U.S., causing high 
river flows and lowered estuarine salinities in the springtime. During 
1975, the Gulf shrimp industry was crippled by high fuel costs, making 
shrimping relatively unprofitable, and substantially reducing effort. The 
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Figure 21. Year by region by size means of brown shrimp catch/unit water surface area (kg, heads 
on, per ha)for the Tuscaloosa Trend study area based on Gulf Coust Shrimp Data for the 
period 1960 to 1982. 
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Table 41. Year by region by size seans of brown sbriap catch/unit water 
surface area (kg, beads on, per ha)for the Tuscalooss Trend study 
area based on Gulf Coast Shrimp Data for the period 1960 to 1982. J 
P.AZTECUS LT 88/EG 4&8&-66/EG GT 66/EKG TOTAL | 
1960 
West Offabore 0.5900 0.8068 0.5897 1.9865 
West Insbore 0.0019 0.0007 18.8249 18.8274 
Central Offshore 0.2077 0.9716 1.9894 3.1687 
Central Insbore 0.0007 0.1265 2.1602 2.2874 | 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Insbore 9.0007 0.0264 3.3143 3.3433 
- TOTAL 0.1392 0.4066 1.5892 2.1350 i 
1961 
West Offshore 0.3071 0.5274 0.2940 1.1285 
West Insbore 0.0057 0.0257 7.9379 7.9693 | 
Central Offshore 0.1239 0.3542 1.0660 1.5441 
Cestral Inshore 0.0003 0.0485 1.1428 1.1913 
Rast Offsbore 0.0005 0.0011 0.0028  0.00%4 J 
East Inshore 0.0025 06.0953 1.9963 2.0941 
TOTAL 0.0772 0.1851 0.8068 1.0691 
1962 
West Offabore 0.1491 0.3199 0.6227 1.0917 
West Insbore 6.0001 0.0119 6.4133 8.4252 
Central Offshore 0.0939 0.2116 0.868615 1.1869 J 
Central Insbore 0.0014 0.0355 0.7127 0.7496 
East Offabore 0.0082 0.0164 0.0356 0.0561 
East Insbore 0.0229 0.1707 2.2761 2.4097 | 
96 TOTAL 0.0893 0.1223 0.7570 0.9286 
1963 
West Offabore 0.14485 0.5071 0.9606 1.6122 | 
West Insbore 0.0011 0.0000 18.2195 18.2206 
Central Offabore 0.2242 0.8039 1.9753 2.6034 
Central Inshore 0.0009 0.1058 1.0297 1.1361 i 
East Offshore 0.0048 0.0072 0.0071 0.0191 
East Instore 0.0191 0.1254 4.6241 4.9685 
TOTAL 0.0852 0.2091 1.4850 1.7793 ‘ 
1964 
West Offshore 0.2362 0.1183 0.6442 1.1987 
West Insbore 0.0000 0.0000 8.3012 8.3012 | 
Cectral Offshore 0.18625 0.3554 1.7723 2.3102 
Central Inshore 0.0004 0.0132 1.2115 1.2251 
East Offshore 0.0017 0.0015 0.0066 0.0096 
East Inshore 0.0009 C.9066 1.9866 1.9941 
TOTAL 0.0642 0.1190 1.1017 1.3048 | 


Table 41. Continued. 

P.AZTECUS LT 44/KG 44-66/KG GT 66/EG TOTAL 

1965 
West Offshore 0.2663 0.5051 0.5644 1.3358 
West Inshore 0.0025 0.0030 21.6949 21.7003 
Central Offshore 0.3650 0.6130 2.5875 3.5655 
Central Inshore 0.0016 0.0375 2.4224 2.4614 
East Offshore 0.0005 0.0023 0.0033 0.0061 
East Inshore 0.0202 0.0355 3.2526 3.3085 
TOTAL 0.1401 0.2500 1.8643 2.2544 

1966 
West Offshore 0.3266 0.9378 1.86459 3.1103 
West Inshore 0.0000 0.04468 20.0465 20.0913 
Central Offshore 0.2923 0.7215 2.5557 3.5695 
Central Inshore 0.0012 0.0254 2.5448 2.5713 
East Offshore 0.0003 0.0010 0.0130 0.0142 
East Inshore 0.0020 0.1907 3.2669 3.4596 
TOTAL 0.1271 0.3444 2.0189 2.4904 

1967 
West Offshore 0.2861 0.9842 2.7320 4.0023 
West Inshore 0.0000 0.0170 29.5987 29.6157 
Central Offshore 0.8111 1.0925 2.3249 3.6265 
Central Inshore 0.0012 0.0836 4.8726 4.9576 
East Offsbore 0.0000 0.0000 0.0042 0.0042 
East Insbore 0.01368 0.1087 4.3177 4.4403 
960 TOTAL 0.1552 0.4608 2.74686 3.3649 

196¢ 
West Offshore 0.3623 0.7926 1.7164 2.8714 
West Inshore 0.0000 0.0034 33.1504 33.1536 
Central Offshore 0.3462 1.0236 3.2617 4.6515 
Central Inshore 0.0029 0.0938 4.8980 4.9947 
East Offshore 0.0007 0.0004 0.0007 0.0018 
East Inshore 0.0057 0.1235 5.0169 5.1461 
TOTAL 0.1476 0.4175 2.9910 3.5562 

1969 
West Offshore 0.1873 0.6626 2.1941 3.0441 
West Inshore 0.0000 0.0000 31.9865 31.9665 
Central Offshore 0.2920 1.0759 2.8394 4.2073 
Central Inshore 0.0003 0.0238 3.4011 3.4251 
East Offshore 0.0000 0.0015 0.0034 0.0049 
East Inshore 0.0004 0.0106 1.6101 1.6210 
TOTAL 0.1076 0.3975 2.5000 3.0051 
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Table 41. Continued. 

P.AZTECUS LT 44/KG 44&-66/KG GT 66/EKG TOTAL 

1970 
West Offsbore 0.4062 0.7090 1.4582 2.5734 
West Inshore 0.0001 0.0020 36.5195 36.5215 
Central Offshore 0.3087 0.9716 2.7359 4.0162 
Central Inshore 0.0001 0.0759 3.5027 3.5787 
East Offshore 0.0000 0.0006 0.0024 0.0030 
East Inshore 0.0001 0.0106 0.8836 0.8944 
TOTAL 0.1422 0.3837 2.4616 2.9875 

1971 
West Offshore 0.4498 0.6223 2.3945 3.4666 
West Inshore 0.0018 0.1456 37.2248 37.3722 
Central Offshore 0.3461 1.0233 3.4647 4.8341 
Central Inshore 0.0016 0.0605 3.7270 3.7891 
East Offshore 0.0009 0.0000 0.0006 0.0015 
East Inshore 0.0006 0.0060 0.9928 0.9994 
TOTAL 0.1593 0.3864 2.8541 3.3996 

1972 
West Offshore 0.7314 1.6748 2.6801 5.0664 
West Inshore 0.0186 0.1821 35.8095 36.0102 
Central Offshore 0.2339 0.6993 2.5824 3.5156 
Central Inshore 0.0008 0.0962 3.4331 3.5301 
East Offshore 0.0003 0.0043 0.0000 0.0046 
East Inshore 0.0194 0.1062 1.5630 1.6886 
TOTAL 0.1672 0.4525 2.5843 3.2040 

1973 
West Offshore 0.9117 1.0023 2.3274 4.2413 
West Inshore 0.0053 0.0365 22.1298 22.1715 
Central Offshore 0.1584 0.3339 1.0202 1.5126 
Central Insbore 0.0025 0.0792 2.0557 2.1374 
East Offshore 0.0008 0.0013 0.0015 0.0036 
East Inshore 0.0006 0.0096 0.3885 0.3987 
TOTAL 0.1701 0.2466 1.4926 1.9094 

1974 
West Offshore 0.7299 1.0598 1.4360 3.2257 
West Inshore 0.0000 0.0058 30.8904 30.8962 
Central Offshore 0.1533 . 0.3080 1.3727 1.8340 
Central Inshore 0.0002 C.0226 2.5051 2.5279 
East Offshore 0.0011 0.0018 0.0086 0.0114 
East Inshore 0.0020 0.0526 1.1967 1.2513 
TOTAL 0.1434 0.23864 1.7850 2.1668 
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Table 41. Continued. 

P.AZTECUS LT 44/KG 44&-66/KG GT 66/KG TOTAL 

1975 
West Offshore 0.5645 0.8004 1.9685 3.3334 
West Inshore 0.0002 0.0036 14.9890 14.9928 
Central Offshore 0.1963 0.3568 1.4336 1.9867 
Central Inshore 0.0000 0.0298 2.0534 2.0832 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0001 0.0026 1.6009 1.6036 
TOTAL 0.1323 0.2151 1.4453 1.7928 

1976 
West Offshore 0.9953 1.5206 4.4917 7.0076 
West Inshore 0.0022 0.0113 42.3090 42.3225 
Central Offsbore 0.1541 0.5420 1.6072 2.3033 
Ceutral Inshore 0.0012 0.1080 4.1898 4.2990 
East Offshore 0.0000 0.0002 0.0001 0.0004 
East Inshore 0.0010 0.0207 1.7636 1.7853 
TOTAL 0.1798 0.3806 2.8505 3.4109 

1977 
west Offshore 0.5548 1.9630 7.4698 9.9876 
West Inshore 0.0177 0.0730 33.1568 33.2474 
Central Offshore 0.0934 0.7667 2.7668 3.6270 
Central Inshore 0.0021 6.1568 4.5469 4.7078 
East Offshore 0.0000 0.0000 0.0230 0.0200 
East Inshore 0.0004 0.1908 3.0586 3.2498 
TOTAL 0.1030 0.5216 3.4983 4.1228 

1978 
West Offshore 0.5986 1.5687 6.6038 8.7914 
West Inshore 0.0028 0.0498 25.0402 25.0928 
Central Offshore 0.0711 0.2175 1.8631 2.2517 
Central Insbore 0.0026 0.1345 4.0073 4.1443 
East Offshore 0.0032 0.0021 0.0104 0.0157 
East Inshore 0.0142 0.1276 1.6846 1.8264 
TOTAL 0.1041 0.3377 2.7853 3.2271 

1979 
West Offshore 0.5364 0.8816 6.9108 7.4267 
West Inshore 0.0000 C.0035 22.0874 22.0909 
Central Offshore 0.0794 0.1498 1.1683 1.3975 
Central Inshore 0.0013 0.1085 5.0911 5.2009 
East Offshore 0.0051 0.0250 0.0319 0.0620 
East Inshore 0.0210 0.1006 3.0286 3.1502 
TOTAL 0.0986 0.1988 2.6977 2.9911 
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Table 41. Continued. | 
P. AZTECUS LT 44/KG 4%-66/KG GT 66/KG TOTAL ' 
1980 
West Offshore 0.3405 0.6436 4.4302 5.4143 | 
West Inshore 0.0000 0.0078 20.1248 20.1326 
Central Offshore 0.1136 0.3234 1.2702 1.7073 
Central Inshore 0.0456 0.3859 3.029% 3.4609 
East Offshore 0.0187 0.0316 0.0339 0.0842 | 
East Inshore 0.0013 0.1137 1.1966 1.3115 
TOTAL 0.0930 0.2632 2.0228 2.35791 5 
1981 
West Offshore 0.5136 1.1206 68.2214 9.8646 
Wes: Inshore 0.0000 0.032% 31.0078 31.0402 
Central Offshore 0.1125 0.3112 2.0738 2.4974 
Certral Inshore 0.0026 0.0854 3.8602 3.9482 
East Offshore 0.0000 0.0001 0.0015 0.0017 
East Inshore 0.0056 0.1267 3.9486 4.0809 J 
TOTAL 0.1026 0.2632 3.2656 3.6314 
1982 
West Offshore 0.2792 0.8685 4.7159 5.8596 5 
West Inshore 0.0000 0.0131 33.2950 33.3082 
Central Offshore 0.1724 0.51485 1.4893 2.1762 
Central Inshore 0.0100 0.4647 6.7626 7.2374 | 
East Offshore 0.0000 0.0010 0.0153 0.0163 
East Inshore 0.0016 0.1582 2.2601 2.5199 
TOTAL 0.0884 0.3527 3.1311 3.5722 | 
320 4 
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1973-1975 period was preceeded by periods of low C/A for all size classes 
in the early 1960s and relatively high C/A for all size classes during 
the middle 1960s to 1972. 


The second period when there appeared to be a major shift in the 
relative importance of the several size classes was 1977-1982. During this 
period there were several years of high C/A of the size class of smallest 
shrimp, with lower than average C/A of this size class reported only during 
1980. Relatively high C/A was also reported for the intermediate size 
class during several recent years. C/A for the size class of largest 
shrimp has been consistently low during this six year period, approaching 
the low values reported during the early 1960s when less effort was 
expended in the more offshore waters where large brown shrimp reside. 


The trends for the several size classes of brown shrimp by year and 
zone (Figure 22) elaborate on these trends. Trends in C/A with depth 
differed considerably between the two periods of generally poor C as well 
as the two periods of relatively higher C. During the early 1960s, C/A 
was relatively low at all depths and especially so in the 40-100 & zone. 
In the early 1970s, C in the 40-100 m= depth zone was relatively good, 
especially for larger shrimp. The early period of relatively higher C 
(1962-1972) differed from the more recent period of relatively higher C 
in that pore small shrimp were being harvested in the shallow Gulf (0-20 m 
depths), and less larger shrimp were being harvested from the deeper Gulf. 


White Shrimp 


White shrimp C and C/A decreased consistently going west to east 
across the Tuscaloosa Trend study area, with the trend being consistent 
across all depths zones (Figures 23 and 24, and Table 42). However, the 
relative importance of inshore and offshore C changed with region. In the 
western and central regions, inshore C/A was less than but similar to that 
in the shallowest Gulf (0-20 gm). In the eastern region, where white shrimp 
C/A was generally low, C in the estuaries dominated total C. Offshore 
C/A was approximately two orders of magnitude lower in the eastern region 
compared to the central region, indicating that those white shrimp raised 
in the estuaries of the eastern region probably migrate to the central 
region once they gwove offshore. 


C/A decreased consistently with depth across the entire study area. 
The vast majority cof white shrimp were caught in waters less than 40 m» 
deep. Substantial numbers of white shrimp of the largest and intermediate 
size classes were caught inshore (Figure 23). Such a trend was not 
apparent for brown shrimp (see Figure 19), but, was consistent with 
our understanding that white shrimp remain longer and grow larger in 
the estuaries than do brown shrimp. The size class of smallest shrimp 
dominated white shrimp C/A in both the estuaries and offshore (Figure 24). 
For offshore waters all three size classes showed consistently decreasing 
C/A with depth, with maximum C/A of all size classes in the 0-20 mf depths. 
However, in the western region where C/A was highest, the two size classes 
of larger shrimp were relatively more important further offshore than in 
the central and eastern regions. 


Although there were substantial differences from region to region, C/A 
of white shrimp showed similar seasonal patterns across the entire study 
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Figure 22. Year by depth by size seans of brown shrimp catch/unit water surface area (kg, heads 
on, per ha)for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the 
period 1960 to 1982. 
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Figure 23. Region by depth by size seans of white shriap catch (kg, heads on) for the Tuscaloosa 
Trend study area based on Gulf Coast Shrimp Data for the period 1960 to 1982. 
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Figure 24. Region by depth by size means of white shrimp catch/unit water surface area (kg, heads 


on, per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the 
period 1960 to 1982. 
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on depth size means of white shrimp catch/unit water 
| —* —— 3* 4 , a on, per ha) for the Tuscaloosa Trend stucy 
area based on Gulf Coast Shrimp Data for the period 1960 to 1982. 
5 P. SETIFERUS LT 44/KG 44-66/KG GT 66/KG TOTAL 
WEST 
| Inshore 0.2831 1.3925 8.417% 10.0930 
0-20 Bb 1.1674 2.8568 8.0527 12.0769 
20-40 gf 0.7342 1.1615 1.3094 3.2050 
40 - 100 2 0.0659 0.0899 0.0406 0.1965 
100 = 200 a 0.0000 0.0000 0.0000 0.0000 
REGION 0.3125 0.7908 2.6439 3.7471 
| CENTRAL 
Inshore 0.0595 0.2641 0.8500 1.1736 
0-20 pw 0.4071 0.6003 0.8082 1.8156 
20 - 40 o 0.1836 0.1985 0.1504 0.5326 
| 40 - 100 a 0.0196 0.0177 0.0121 0.0494 
100 = 200 a 0.0000 0.0000 0.0000 0.0000 
| REGION 0.1158 0.2277 0.4811 0.8246 
EAST 
Inshore 0.0541 0.2524 0.3626 0.6691 
| 0-20 2 0.0187 0.0164 0.0180 0.0530 
20 - 40 o 0.0005 0.0011 0.0005 0.0021 
40 - 100 o 0.0002 0.0000 0.0000 0.0002 
| 100 = 200 a 0.0000 0.0000 0.0000 0.0000 
REGION 0.0072 0.0285 0.0403 0.0760 
STUDY AREA MEANS 
5 Inshore 0.0796 0.3684 1.4800 1.9280 
0-202 0.4918 0.9634 2.1874 3.6426 
20 - 40 og 0.1130 0.1496 0.1449 0.4076 
40 - 100 o 0.0166 0.0219 0.0114 0.0519 
| 100 = 200 m 0.0000 0.0000 0.0000 0.0000 
J 0.1058 0.2416 0.6584 1.0059 
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area (Figure 25 and Table 43). These trends included a major increase in 
the summer to early winter period (August - December) and a second smaller 
peak in late spring (May - June). It is difficult to determine whether 
the spring peak was due to increased abundance of white shrigp in the study 
area or simply the result of increased effort directed at brown shrizp 
that were just entering the offshore fishery. Evidence was presented above 
(Section 2.5.5.1) that indicated some white shrimp postlarvae may enter 
Gulf coast estuaries too late in summer or fall to contribute to offshore 
stocks that same fall. These juvenile or subadults say overwinter in the 
nearshore Gulf, reentering the estuaries in late winter as temperatures 
rise. These shrimp then complete their growth in the estuaries during 
late winter and early spring, entering the offshore fishery in sidspring. 
In this respect, it is interesting to note that the spring peaks sainly 
involve the size class of largest shrimp (Figure 25), while the initial 
summer C mainly involve the size class of smallest shrizp. C/A of the 
size class of largest shrimp in May and June was almost as great as in 
the fall. This would indicate either that the shrimp leaving the estuaries 
in the spring were larger than those leaving the estuaries in the summer or 
that the increased C was attributable to the adult stock which overwintered 
offshore. 


During summer and fall, increases in C/A were first observed for 
the size class of mpallest shrimp (August), and latest for the size class 
of largest shrimp (October). This trend clearly demonstrates the growth 
of white shrimp over the period (Figure 25). The rather extended period 
over which white shrimp of the smallest size class were caught in elevated 
number: (August-January) is consistent with evidence that indicates that 
periods of postlarval recruitment of white shrigp are extensive, with white 
shrimp apparently migrating out of the estuaries over the entire fall 
period. Several studies have indicated thsi white shrimp postlarvae enter 
northern Gulf estuaries in several "waves" over the entire summer to early 
fall period. The gore abbreviated period of peak C of brown shrigp of 
the mgmallest size class (see Figure 20) indicates that their postlarvae 
enter the estuaries over a much gore abbreviated period of time, and the 
offshore brown shrimp production is based on a single or several closely 
spaced waves of postlarvae. 


These general seasonal patterns appear tc be relatively consistent 
across depths, with some minor exceptions (Figure 25). For example. C/A 
increased dramatically in August in the estuaries and shallow Gulf, but not 
until October in the 20-40 m@ depth zone. Howeve:, all strata showed peak 
C from October to December. The still elevated C in the nearshore zone 
in January and February was not accompanied by elevated C in the estuaries. 
Since most of the offshore C in winter was dominated by the size class 
of smallest shrimp, which was not caught in the estuaries at this i‘te. 
it appears they were overwintering offshore. 


Years of highest C/A of white shrimp in the western region inclu¢ 
1963-1964, 1969-1971, 1977 and 1980-1981 (Figure 26 and Table 44). Th. 
central region showed similar patterns during the 1960s, but generally did 
not display elevated C/A during the late 1970s. In general, years of high 
C/A inshore were also years of high C/A offshore in both the central and 
western regions (Figures 26 and 27). However, it appears that C/A in the 
offshore zones of the western region was Of relatively greater importance 


326 


196 


* 
* 


L6t 


UZ] wh 10 46 vee we Feit 00 eR KO AO see Pre ae 


Figure 25. Month by depth by size means of white shrimp catch/unit water surface area (kg, heads 
on, per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shriep Data for the 
period 1960 to 1982. 
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Table 43. 


Month by depth by size means of white *risp 
surface area (kg, heads on, per ha) for the Tuscaloosa Trend study 


catch/unit water 


area based on Gulf Coast Shrimp Data for the period 1960 to 1982. 


P.SETIFERUS LT 44/KG 44-66/KG GT 66/KG TOTAL 
January 
Inshore 0.0003 0.0018 0.0118 0.0139 
0-20 sf 0.0174 0.0420 0.1307 0.1901 
20 - 40 pf 0.0065 0.0130 0.0172 0.0367 
40 - 100 a 0.0024 0.0035 0.0028 0.0087 
100 = 200 2 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0040 0.0089 0.0229 0.0358 
February 
Inshore 0.0001 0.0005 0.0025 0.0031 
0-20 gs 0.0113 0.0192 0.0498 0.0804 
20 - 40 pf 0.0042 0.0964 0.0061 0.0166 
4O - 100 o 0.0020 0.0017 0.0009 0.0046 
100 = 200 g 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0027 0.0041 0.0081 0.0149 
March 
Inshore 0.0001 0.0005 0.0007 0.0013 
0-20 pf 0.0081 0.0113 0.0144 0.0338 
20 - 40 gf 0.0041 0.0037 0.0032 0.0110 
4O - 100 g 0.0015 0.0007 0.0003 0.0025 
100 = 200 a 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0022 0.0024 0.0026 0.0072 
April 
Inshore 0.0003 0.0002 0.0002 0.0006 
Q- 20 gf 0.0162 0.0089 0.0091 0.0343 
20 - 40 2 0.0028 0.0013 0.0007 0.0048 
40 - 100 o 0.0010 0.0003 0.0000 0.0013 
100 = 200 2 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0028 0.0015 0.0013 0.0056 
May 
Inshore 0.0063 0.0123 0.0036 0.0222 
0-20 fs 0.0736 0.0240 0.0060 0.1036 
20 - 40 o 0.0106 0.0012 0.0002 0.0120 
40 - 100 B® 0.0019 0.0001 0.0000 0.0020 
100 = 200 o 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0131 0.0062 0.0016 0.0209 
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Table 43. Continued. 


P. SETIFERUS LT 44/KG 44-66/KG GT 66/KG TOTAL 
June 
Inshore 0.0135 0.0045 0.0008 0.0188 
0-20 8s 0.0665 0.0115 0.0020 0.0799 
20 - 40 gs 0.0172 0.0018 0.0002 0.0192 
40 - 100 g 0.0007 0.0001 0.0000 0.0008 
100 = 200 a 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0149 0.0029 0.0005 0.0183 
July 
Inshore 0.0050 0.0013 0.0012 0.0075 
O-20 sb 0.0155 0.0025 0.0011 0.0191 
20 - 4 2 0.0117 0.0008 0.0000 0.0126 
40 - 100 a 0.0008 0.0000 0.0000 0.0008 
100 = 200 #2 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0055 0.0008 0.0004 0.0068 
August 
Inshore 0.0024 0.0108 0.2048 0.2181 
0-20 sf 0.0045 0.0141 0.1253 0.1438 
20 - 40 go 0.0028 0.0017 0.0021 0.0065 
4O - 100 8 0.0004 0.0001 0.0003 0.0008 
100 = 200 g 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0018 0.0047 0.0655 0.0720 
September 
Inshore 0.0027 0.0969 C .2647 0.3642 
0-20 gf 0.0077 0.1449 0.2146 0.3663 
20 - 40 pf 0.0015 0.0123 0.0077 0.0214 
40 - 100 8 0.0003 0.0020 0.0006 0.0030 
100 = 200 a 0.0000 0.0000 0.0000 0.0000 
ivi dL 0.0020 0.0440 0.0922 0.1382 
October 
Inahore 0.0268 0.1663 0,8396 0.6328 
0-20 fg 0.0781 0.3422 0.5380 0.9584 
20 - 40 95 0.0126 0.0423 0.0177 0.0736 
40 - 100 o 0.0020 0.0043 0.0015 0.0079 
100 = 200 a 0.0000 0.0000 0.0000 0.0000 
TOTAL 9.01$2 0.0915 0.1766 0.2873 


Table 43. Continued. 


— — 


P. SETIFERUS LT 44/KG 44-66/KG GT 66/KG TOTAL 
November 
Inshore 0.0185 0.0608 0.3994 0.4787 
40 - 100 2 0.0041 0.0047 0.0023 0.0110 
100 = 200 p 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0252 0.0518 0.1934 0.2704 
December 
Inshore 0.0039 0.0124 0.1504 0.1667 
20-40 2 0.0152 0.0277 0.0304 0.0733 
40 - 100 a 0.0015 0.0044 0.0026 0.0086 
100 = 200 m 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0125 0.0229 0.0932 0.1286 
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Year by region by size means of white shrimp catch/unit water surface area (kg, heads 
on per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shriap Data for the 


period 1960 to 1982. 
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Figure 27. Year by depth by size means of white shrimp catch/unit water surface area (kg, heads 
on per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the 
period 1960 to 1982. 


Table 44. Year by region by size means of white shrimp catch/unit water 
surface area (kg, heads on per ha)for the Tuscaloosa Trend study 
area based on Gulf Coast Shrimp Data for the period 1960 to 1982. 

P. SETIFERUS LT 44/KG 44-66/KG GT 66/KG TOTAL 

1960 
West Offshore 0.4734 1.1421 0.6348 2.2503 
West Inshore 0.0753 1.7344 4.3432 6.1528 
Central Offshore 0.1097 0.1650 0.0484 0.3232 
Central Inshore 0.0536 0.5503 1.0007 1.6046 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0479 0.4189 1.1035 1.5704 
TOTAL 0.1088 0.3576 0.4234 0.8898 

1961 
West Offshore 0.0926 0.1585 0.4246 0.6757 
West Inshore 0.0094 0.1062 2.0056 2.1213 
Central Offshore 0.0166 0.0460 0.0230 0.0856 
Central Inshore 0.0025 0.0585 0.1841 0.2452 
East Offshore 0.0012 0.0061 0.0056 0.0130 
East Inshore 0.0090 0.1378 0.1657 0.3125 
TOTAL 0.0188 0.0552 0.1519 0.2259 

1962 
West Offshore 0.0661 0.3324 1.3329 1.7314 
West Inshore 0.0465 0.2151 6.4982 6.7598 
Central Offshore 0.0395 0.1248 0.2900 0.4542 
Central Inshore 0.0194 0.1302 1.2269 1.3765 
East Offshore 0.0008 0.0005 0.0004 0.0016 
East Inshore 0.0228 0.0665 0.2907 0.3801 
TOTAL 0.0258 0.1115 0.6429 0.7803 

1963 
West Offshore 0.1373 1.0854 4.1518 5.3744 
West Inshore 0.0404 0.5772 15.8201 16.4376 
Central Offshore 0.0651 0.2224 0.8478 1.1353 
Central Inshore 0.0206 0.3490 1.5967 1.9664 
East Offshore 0.0009 0.0004 0.0045 0.0059 
East Inshore 0.0734 0.2602 0.7002 1.0538 
TOTAL 0.0450 0.2981 1.4822 1.8252 

1964 
West Offshore 0.3552 1.0604 2.0282 3.4438 
West Inshore 0.3571 3.0650 12.8412 16.2632 
Central Offshore 0.2349 0.4590 0.2745 0.9684 
Central Inshore 0.0591 0.2736 1.2452 1.5779 
East Offshore 0.0027 0.0025 0.0003 0.0054 
East Insbore 0.2030 0.6816 0.5629 1.4475 
TOTAL 0.1424 0.4214 0.8929 1.4566 
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Table 44. Continued. 

P. SETIFERUS LT 44/KG 44-66/KG GT 66/EG TOTAL 

1965 
West Offshore 0.2426 0.3749 1.6658 2.2833 
West Inshore 0.1380 0.3650 9.5265 10.0295 
Central Offshore 0.1373 0.1393 0.4110 0.6876 
Central Inshore 0.0549 0.1473 1.0669 1.2691 
East Offshore 0.0048 0.0041 0.0024 0.0112 
East Inshore 0.0658 0.3767 0.6862 1.1287 
TOTAL 0.0890 0.1418 0.7799 1.0107 

1966 
West Offshore 0.2470 0.3175 1.7020 2.2665 
West Inshore 0.4195 1.6534 11.7551 13.8280 
Central Offshore 0.1066 0.1202 0.1979 0.4246 
Central Inshore 0.0404 0.1847 1.3892 1.6143 
East Offshore 0.0001 0.0005 0.0002 0.0008 
East Inshore 0.0269 0.1955 0.2781 0.5004 
TOTAL 0.0816 0.1560 0.8160 1.0536 

1967 
West Offsaore 0.3811 0.4782 0.9310 1.7904 
West Inshore 0.8281 2.4237 4.9096 8.1614 
Central Offshore 0.1750 0.1788 0.0662 0.4200 
Central Inshore 0.0417 0.3461 0.7172 1.1050 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Insbore 0.0919 0.3598 0.2413 0.6930 
TOTAL 0.1313 0.2474 0.3959 0.7746 

196 ' 

West Offshore 0.2643 0.4368 0.6436 1.3447 
West Inshore 0.5916 1.2161 3.1275 4.9352 
Central Offshore 0.1157 0.1957 0.0833 0.3947 
Central Inshore 0.0843 0.2928 0.5036 0.8807 
East Offshore 0.0001 0.0000 0.0000 0.0001 
East Inshore 0.1346 0.3402 0.2230 0.6979 
TOTAL 0.1027 0.2086 0.2818 0.5931 

1969 
West Offshore 0.3504 0.5808 2.2603 3.1916 
West Inshore 0.4928 1.8934 12.9210 15.3072 
Central Offshore 0.5269 0.3515 0.4112 1.2896 
Central Inshore 0.2338 0.5952 1.9146 2.7436 
East Offshore 0.0001 0.0000 0.0004 0.0006 
East Inshore 0.1008 0.5148 0.4134 1.0290 
TOTAL 0.2528 0.3486 1.0782 1.6796 
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Table 44. Continued. 

P. SETIFERUS LT 44/KG 44-66/KG GT 66/KG TOTAL 

1970 
West Offshore 0.4580 1.0960 1.6586 3.2126 
West Inshore 0.5913 5.2068 15.1791 20.9772 
Central Offshore 0.3289 0.4900 0.3044 1.1233 
Central Insbore 0.1004 0.6679 1.0124 1.7807 
East Offshore 0.0014 0.0000 0.0000 0.0014 
East Inshore 0.0098 0.2829 0.4722 0.7649 
TOTAL 0.1872 0.5370 0.8587 1.5826 

1971 
West Offshore 0.3691 0.7515 1.8210 2.9416 
West Inshore 0.2977 2.3734 13.7497 16.4207 
Central Offshore 0.1983 0.2471 0.4844 0.9298 
Central Inshore 0.0440 0.1225 0.7485 0.9150 
East Offshore 0.0000 0.0003 0.0000 0.0003 
East Inshore 0.0233 0.1003 0.2321 0.3557 
TOTAL 0.1217 0.2524 0.8416 1.2159 

1972 
West Offshore 0.4100 0.4095 1.0008 1.8204 
West Inshore 0.4527 1.5774 9.4292 11.4593 
Central Offshore 0.2005 0.1512 0.1957 0.5474 
Central Inshore 0.0539 0.1251 0.3833 0.5623 
East Offshore 0.0003 0.0009 0.0007 0.0019 
East Inshore 0.0222 0.0432 0.0432 0.1086 
TOTAL 0.1333 0.1589 0.4774 0.7695 

1973 
West Offshore 0.2367 0.4307 0.9106 1.5779 
West Inshore 0.2171 0.6203 8.5735 9.4109 
Central Offshore 0.0735 0.1012 0.1470 0.3217 
Central Inshore 0.0460 0.0824 0.6047 0.7330 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Insbore 0.0369 0.0637 0.2190 0.3195 
TOTAL 0.0677 0.1188 0.4783 0.6646 

1974 
West Offshore 0.3731 0.4541 1.0850 1.9122 
West Inshore 0.1686 0.5410 7.0454 7.7550 
Central Offshore 0.1068 0.1317 0.2465 0.4849 
Central Inshore 0.0256 0.0520 0.5303 0.6080 
East Offshore 0.0000 G.0000 0.0002 0.0002 
East Inshore 0.0386 0.1046 0.1917 0.3349 
TOTAL 0.0910 0.1250 0.4809 0.6970 


Table 44. Continued. 


P.SETIFERUS LT 44/KG 44-66/KG GT 66/EKG TOTAL 
1975 
West Offshore 0.2446 0.2683 0.7766 1.2894 
West Inshore 0.2089 0.7270 4.5835 5.5193 
Central Offshore 0.1401 0.1379 0.1220 0.4000 
Central Inshore 0.0661 0.1143 0.4202 0.6004 
East Offshore 0.0001 0.0002 0.0000 0.0003 
East Inshore 0.0555 0.1373 0.1845 0.3772 
TOTAL 0.0916 0.1180 0.3276 0.5373 
1976 
West Offshore 0.5514 0.9289 1.2338 2.7141 
West Inshore 0.4073 1.0250 5.9261 7.3605 
Central Offshore 0.0857 0.1997 0.1549 0.4404 
Central Inshore 0.0580 0.1754 0.6269 0.8602 
East Offshore 0.0000 0.0000 0.0014 0.0014 
East Inshore 0.0370 0.1888 0.5137 0.7396 
TOTAL 0.1207 0.2456 0.4810 0.8473 
1977 
West Offshore 0.4012 1.1027 2.4988 4.0026 
West Insbore 0.3319 1.5132 11.9786 13.8237 
Central Offshore 0.1440 0.2578 0.2019 0.6037 
Central Inshore 0.0570 0.2812 0.6780 1.0162 
East Offshore 0.0000 0.0008 0.0003 0.0011 
East Inshore 0.0356 0.2962 0.4666 0.6184 
TOTAL 0.1145 0.3204 0.8130 1.2479 
1978 
West Offshore 0.4172 0.9489 2.6403 4.0064 
West Inshore 0.1903 0.5140 4.6845 5.5889 
Central Offshore 0.1264 0.2287 0.2283 0.5834 
Central Inshore 0.0717 0.3125 0.9406 1.3246 
East Offshore 0.0025 0.0020 0.0016 0.0061 
East Inshore 0.0342 0.1313 0.2376 0.4031 
TOTAL 0.1119 0.2676 0.7151 1.0946 
1979 
West Offshore 0.3156 1.0297 1.6368 2.9843 
West Inshore 0.2830 1.5056 5.5765 7.3672 
Central Offshore 0.1558 0.2005 0.1431 0.4994 
Central Insbore 0.0754 0.4942 0.6653 1.2350 
East Offshore 0.0078 0.0106 0.0035 0.0219 
East Inshore 0.0827 0.4399 0.2922 0.8148 
TOTAL 0.1129 0.3414 0.5236 0.9779 
556 
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Table 44. Continued. 

P. SETIFERUS LT 44/KG 44-66/KG GT 66/KG TOTAL 

1980 
West Offshore 0.1783 0.5315 3.8516 4.5614 
West Inshore 0.1108 0.7768 9.0054 9.8930 
Central Offshore 0.0993 0.1519 0.2844 0.5356 
Central Inshore 0.0294 0.0662 0.4117 0.5072 
East Offshore 0.0124 0.0036 0.0106 0.0266 
East Inshore 0.0224 0.0720 0.2766 0.3710 
TOTAL 0.0651 0.1491 0.9009 1.1152 

1981 
West Offshore 0.4989 1.4264 1.9263 3.8516 
West Inshore 0.2317 2.1123 9.6719 12.0159 
Central Offshore 0.1431 0.2225 0.2171 0.5828 
Central Inshore 0.0503 0.3299 0.6837 1.0639 
East Offshore 0.0005 0.0024 0.0005 0.0034 
East Inshore 0.0340 0.2396 0.1796 0.4533 
TOTAL 0.1243 0.3754 0.6748 1.1744 

1982 
West Offshore 0.2362 0.5373 1.8734 2.6469 
West Inshore 0.0216 0.2845 4.2442 4.5504 
Central Offshore 0.1575 0.1796 0.2644 0.6215 
Central Inshore 0.0804 0.3244 0.9991 1.4039 
East Offshore 0.0001 0.0002 0.0010 0.0013 
East Inshore 0.0359 0.3332 0.3449 0.7140 
TOTAL 0.0928 0.2020 0.6258 0.9207 
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to total regional C in the later years (1976-1982) and relatively less 
importent during the overall poor years of 1972-1975. Years of relatively 
high C/A in the eastern region, which occurred for the most part during 
the 1960s, generally coincided with years of high white shrimp C/A in the 
other regions. The period 1972-1975 were years of generally lower C/A, 
especially offshore in the western region (Figure 26). 


From year to year, there did not appear to be any consistent changes 
in the relative importance of the different size classes of white shrizp 
to total C. Years of high C/A for the size class of smallest shrizp were 
also generally years of highest C/A of the intermediate size class, and 
often of the size of largest shrimp as well (e.g., 1964, 1969, and 1970). 


Over the 23 year period 1960-1982, trends for instiore and offshore 
C were generally similar (Figure 26). Years of low C/A inshore (e.g., 
1961, 1962, 1968-1969, 1972-1976) were also years of low C/A offshore, 
while years of high C inshore (1963, and 1969-1970) were also years of 
high C offshore. Beginning in 1977, this relationship appeared to change 
somewhat, with offshore C being relatively high thereafter and inshore C 
never increasing substantially over the lows of the 1972-1976 period. 


Pink Shrigp 


Mean C and C/A of pink shrimp by region and depth zone (Figures 28 
and 29, and Table 45) reveals very interesting trends, especially with 
regard to inshore and offshore production. C/A in inshore waters decreased 
sharply from east to west across the Tuscaloosa Trend study area, with 
very few pink shrimp being caught in inshore waters west of the Mississippi 
River (i.e., the western region). While the most productive estuaries 
appeared to be in the eastern region, offshore C in the eastern region 
was only marginally higher than that in the western region, and very such 
lower than that in the central region. This may indicate that pink shrizp 
migrating from Florida and Alabama estuaries move westward into the central 
region of the Tuscaloosa Trend OCS. Such a pattern may indicate that 
pink shrigap prefer the silty sediments of the central region to the fine 
terrigenous sands off eastern Alabama and western Florida. Considering 
both inshore and offshore areas combined, C/A for the eastern and central 
regions were somewhat similar and considerably higher than that for the 
western region. 


In offshore waters, C/A of pink shrimp decreased consistently with 
depth (Figure 29). C of pink shrimp have never been reported from depths 
beyond 100 a, and only rarely beyond 40 m. The estuarine pink shrimp C was 
wade up almost exclusively of the gmallest size class. The proportion of 
shrigp in the amallest size class to total C appears to decrease offshore 
out to 40 m depth. In contrast to the trends for brown shrimp, there was 
little indication that larger pink shrimp sought out the deeper portions 
of the depth range, with C/A of the two size classes of largest shrizp 
being generally higher at 0-20 = depth (Figure 29). 


The relationship of size, season and depth zone are shown in Figure 
30 and Table 46. C/A generally begins to increase slowly in inshore waters 
during the midwinter period, with more substantial increases occurring in 
March and April. C/A peaks in May (inshore) and June (0-20 m depths 
offshore) and then declines to low values in August. A second, modest 
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Figure 28. Region by depth by size means of pink shrimp catch (kg, heads on) for the Tuscaloosa 
Trend study area based on Gulf Coast Shrimp Data for the period 1960 to 1982, 
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Figure 29. Region by depth by size seans of pink shrimp catch/unit water surface area (kg, heads 
on, per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shriap Data for the 
period 1960 to 1982. 
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i Table 45. Region by depth by size means of pink shrimp catch/unit water 
surface area (kg, heads on, per ha) for the Tuscaloosa Trend study 
| area based on Gulf Coast Shrimp Data for the period 1960 to 1962. 
| P. DUORARUM LT 44/KG 44-66/KG GT 66/KG TOTAL 
WEST 
Inshore 0.0000 0.0000 0.0002 0.0002 
5 0-20 2 0.0005 0.0011 0.0100 0.0116 
20-40 pf 0.0000 0.0017 0.0022 0.0039 
40 - 100 o 0.0000 0.0001 0.0001 0.0002 
, 100 - 200 m 0.0000 0.0000 0.0000 0.0000 
REGION 0.0001 0.0004 0.0019 0.0023 
CENTRAL 
| Inshore 0.0001 0.0028 0.0286 0.0315 
0-20 of 0.0065 0.0316 0.1169 0.1550 
20-40 go 0.0072 0.0367 0.0626 0.1065 
5 40 - 100 a 0.0005 0.0017 0.0017 0.003) 
100 - 200 a 0.0000 0.0000 0.0000 0.0000 
REGION 0.0021 0.0113 0.0383 0.0516 
| EAST 
Inshore 0.0004 0.0061 0.2825 0.2891 
0-20 op 0.0049 0.0016 0.0115 0.0180 
J 20-40 o 0.0002 0.0007 0.0015 0.0024 
40 - 100 @ 0.0000 0.0000 0.0000 0.0000 
100 - 200 » 0.0000 0.0000 0.0000 0.0000 
| REG ION 0.0004 0.0010 0.0316 0.0330 
STUDY AREA MEANS 
Inshore 0.0001 0.0031 0.0689 0.0722 
5 0-208 0.0049 0.0192 0.0735 0.0977 
20 - 40 p 0.0024 0.0122 0.0210 0.0356 
40 - 100 mp 0.0002 0.0006 0.0006 0.0015 
100 = 200 mo 0.0000 0.0000 o. 00 0. 2000 
0.0011 0.0056 0.0299 0.0366 
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Figure 30. Month by depth by size means of pink shrimp catch/unit water surface area (kg, heads 
on, per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the 
period 1960 to 1982. 659 
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Table 46. Month by depth by size means of pink shrimp catch/unit water 
surface area (kg, heads on, per ha) for the Tuscaloosa Trend study 
area based on Gulf Coast Shrimp Data for the period 1960 to 1982. 
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P. DUORLRUM LT 44/KG 44-66/KG GT 66/KG TOTAL 
January 
Inshore 0.0000 0.0000 0.0007 0.0007 
0-20 sf 0.0000 0.0000 0.0001 0.0001 
20 - 40 gf 0.0000 0.0000 0.0000 0.0001 
40 - 100 @ 0.0001 0.0000 0.0000 0.0001 
100 = 200 2 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0000 0.0000 0.0002 0.0002 
February 
Inshore 0.0000 0.0000 0.0016 0.0016 
0-20 gf 0.0000 0.0000 0.0002 0.0002 
20-40 pf 0.0000 0.0001 0.0002 0.0002 
40 - 100 go 0.0000 0.0000 0.0000 0.0000 
100 = 200 gf 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0000 0.0000 0.0004 0.0005 
March 
Inshore 0.0000 0.0003 0.0055 0.0058 
0-20 og 0.0002 0.0002 0.0025 0.0028 
20 - 40 go 0.0001 0.0002 0.0008 0.0011 
40 - 100 go 0.0000 0.0001 0.0001 0.0002 
100 = 200 @ 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0000 0.0002 0.0016 0.0020 
April 
Inshore 0.0000 0.0010 0.0154 9.0163 
0-20 pf 0.0002 0.0014 0.0110 0.0126 
20 - 40 2 0.0002 0.0009 0.0019 0.0030 
40 - 100 gw 0.0000 0.0000 0.0000 0.0000 
100 = 200 m 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0001 0.0006 0.0055 0.0061 
May 
Inshore 0.0000 0.0010 0.0237 0.0247 
0-20 2 0.0018 0.0105 0.0125 0.0248 
20 - 40 og 0.0013 0.0056 0.0062 0.0131 
40 - 100 a 0.0000 0.0004 0.0005 0.0008 
100 = 200 @ 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0005 0.0027 0.0086 0.0117 


Table 46. Continued. 
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P. DUORARUM LT 44/KG 44-66/KG GT 66/KG TOTAL 
June 
Inshore 0.0000 0.0005 0.0065 0.0070 
0-20 gf 0.0015 0.0056 0.0326 0.0397 
20 - 40 Bf 0.0005 0.0038 0.0064 0.0107 
40 - 100 2 0.0001 0.0001 0.0000 0.0002 
100 = 200 2 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0003 0.0015 0.0068 0.0087 
July 
Inshore 0.0000 0.0001 0.0013 0.0013 
0-20 gf 0.0003 0.0013 0.0093 0.0109 
20 - 40 pf 0.0001 0.0008 G.0044 0.0053 
40 - 100 a 0.0000 0.0000 0.0000 0.0000 
100 = 200 ps 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0001 0.0003 0.0023 0.0027 
August 
Inshore 0.0000 0.0000 0.0006 0.0006 
0-20 pw 0.0000 0.0000 0.0000 0.0000 
20 - 40 go 0.0001 0.0005 0.0009 0.0014 
40 - 100 a 0.0000 0.0001 0.0000 0.0001 
100 = 200 2 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0000 0.0001 0.0003 0.0004 
September 
Inshore 0.0000 0.0000 0.0012 0.0012 
0-20 gf 0.0090 0.0000 0.0000 0.0000 
20 - 40 gf 0.0000 0.0003 0.0000 0.0003 
40 - 100 a 0.0000 0.0000 0.0000 0.0000 
100 = 200 2 0.0000 0.0000 0.0000 0.0000 
TOTAL 0.0000 0.0001 0.0003 0.0004 
October 
Inshore 0.0000 0.0003 0.0046 0.0049 
0-20 wa 0.0000 0.0000 0.0009 0.0009 
20 - 40 o 0.0000 0.0000 0.0000 0.0000 
40 - 100 » 0.0000 0.0001 0.0000 0.0001 
100 = 200 gf 0.0000 0.0000 0.000) 0.0000 
TOTAL 0.0000 0.0001 0.0012 0.0013 
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Table 46. Continued. 
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P. DUORARUM LT 44/KG 44-66/KG GT 66/KG TOTAL 


November 
Inshore 
0-20 Bf 
20 - 40 gf 
40 - 100 2 
100 = 200 2 


TOTAL 
December 
Inshore 
0-20 go 
20 - 40 pf 
40 - 100 go 
100 = 200 2 


TOTAL 


increase in C/A generally occurs both inshore and offshore in the sgidfall 
to early winter period, with the peak occurring later and being of shorter 
duration further offshore. This fall C mainly inv-lved the size class 
of smallest shrigp. While these results undoubtedly reflect increased 
densities of pink shrigp in the spring and early summer, the fall increase 
may be an artifact. Pink shrimp C/A in the Tuscaloosa Trend study area 
was generally low, and guch of the C is probably due to effort directed 
at other species (i.e., brown shrigp in the spring and early summer and 
white shrimp in the fall to winter). This may be especially so for the 
fall peak. However, the fact that the fall peak involves the size class 
of amallest shrimp indicates that spawning must take place over a long 
period of time. If this were true, it would indicate that pink shrizp 
reach adulthood early enough in the year to spawn in early summer, with 
the fall peak in C being the result of this early summer spawning. 


There were some indications of changes in the relative importance of 
the several size classes of pink shrisp over the typical year (Figure 30). 
C/A was highest for all three size classes in May, although the size class 
of emallest shrimp appeared in relatively larger nsumbers earlier in the 
year. The size classes of interzediate and large sized shrimp were best 
represented in May, when they gade up almost half of the offshore C. By 
July, they were virtually unrepresented. As discussed above, the fall peak 
consists gsainly of shrigp of the amallest size class. 


In the central region, years of relatively high C included 1969, 1977, 
1979 and 1982. These were years of relatively high C both inshore and 
offshore (Figure 31). For the eastern region, years of relatively high C 
generally occurred earlier in the record (1961, 1963, 1966-1968, and 1973- 
1975) and were dominated in all years by inshore C. This shift in relative 
importance of the eastern and central regions represented the greatest 
regional change over the 23 year period. It was attributable mainly to 
substantial decreases in inshore C in the eastern region since 1976 and, 
except for the period 1974 and 1975, to higher C offshore in the central 
region since the late 1960s. Inshore C has also been higher in the central 
region in the 1970s, but the trends were less consistent than for offshore 
C. C/A in the estuaries of the eastern region in 1980 was an order of 
magnitude lower than during some of the better earlier years. 


Figure 31 and Table 47 indicate that there was an inverse relationship 
of pink shrimp C inshore and offshore, at least during same years. This 
was quite unlike the situation for brown and white shrigp, where inshore 
and offshore C were positively related. Prior to 1970, inshore and 
offshore pink shrimp C were positively related. However, in 1971-1972, 
1977-1978 and 1980-1982, inshore production was relatively low while 
offshore production was relatively high. Figure 31 shows that during these 
years C/A in the estuaries of the eastern area was consistently low, while 
C/A in the estuaries of the central region was not. During the period 
1973-1975, inshore production was relatively high while offshore production 
decreased through the period. C/A in the estuaries of the central region 
was at intermediate levels during these years, increasing slightly through 
the period (Figure 31). The offshore C in 1975 was the lowest of the 
23 year period, and may have been at least partly due to greatly decreased 
effort during that year. 
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Figure 31. Year by region by size means of pink shrimp catch/unit water surface area (kg, heads 
on, per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the 


period 1960 to 1982. 
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Table 47. Year by region by size means of pink shrimp catch/unit water 
. surface area (kg, beads on, per ha) for the Tuscaloosa Trend study 


area based on Gulf Coast Shrimp Data for the period 1960 to 1962. 


P. DUORARUM LT S8/KG 44-66/KG GT 66/KG TOTAL 
1960 
West Offabore 0.0000 0.0000 0.0000 0.0000 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Cestral Offshore 0.0017 0.0071 0.0130 0.0219 
Central Inshore 0.0000 0.0020 0.0139 0.0156 
East Offshore 0.0000 0.0000 0.0003 0.0003 
East Insbore 0.0000 0.0000 0.2047 0.2047 
TOTAL 0.0005 0.0023 0.0146 0.0175 
1961 
West Offshore 0.0003 0.0623 0.0000 0.0025 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0016 0.0283 0.0378 0.0677 
Ceastral Inshore 0.0001 0.0045 0.0277 0.0324 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Insbore 0.0022 0.0366 0.4385 0.48774 
TOTAL 0.0006 0.06105 0.0335 0.0447 
1962 
West Offshore 0.0000 0.0000 0.0000 0.0000 
West Insbore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0000 0.0009 0.0023 0.0032 
Central Insbore 0.0000 0.0000 0.0146 0.0146 
East Offshore 0.0000 0.0009 0.0005 0.0014 
East Inshore 0.0010 0.0017 0.3440 0.3467 
TOTAL 0.0001 0.0006 0.0176 0.0162 
*963 
West Offshore 0.0000 0.0000 0.0001 0.0001 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0009 0.0124 0.0722 0.0854 
Central Inshore 0.0000 0.0017 0.0084 0.0101 
East Offshore 0.0000 0.0000 0.0085 0.0065 
East Inshore 0.0000 0.0026 0.4333 0.4361 
TOTAL 0.0002 0.0039 0.0424 0.0465 
1964 
West Offshore 0.0000 0.0000 0.0009 0.0009 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0007 0.0040 0.0226 0.0274 
Centra) Inshore 0.0000 0.0006 0.0213 0.0219 
East Offshore 0.0000 0.0003 0.0081 0.0044 
East Insbore 0.0000 0.0000 0.2365 0.2365 
TOTAL 0.0002 0.0013 0.0214 0.0229 
‘ pe 
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Table 47. Continued. 


P. DUORARUM LT 44/KG 44&-66/KG GT 66/EG TOTAL 
1980 

West Offshore 0.0000 0.0000 0.0000 0.0000 

West Inshore 0.0000 0.0000 0.0000 0.0000 

Central Offshore 0.0052 0.0067 0.0509 0.0628 

Central Inshore 0.0000 0.0002 0.0197 0.0199 

East Offshore 0.0000 0.0000 0.0013 0.0013 

East Inshore 0.0000 9.0000 0.0030 0.0030 

, TOTAL 0.0015 0.0019 0.0183 0.0217 
1961 

West Offshore 0.0000 0.0001 0.0186 0.0187 

West Inshore 0.0000 0.0000 0.0000 0.0000 

Central Offshore 0.0058 0.0174 0.0341 0.0573 

Central Inshore 0.0000 0.0018 0.0315 0.0333 

East Offshore 0.0000 0.0000 0.0006 0.0006 

East Inshore 0.0000 0.0009 0.0324 0.0333 

TOTAL 0.0016 0.0053 0.0193 0.0262 
1982 

West Offshore 0.0000 0.0001 0.0040 0.0041 

West Inshore 0.0000 0.0000 0.0000 0.0000 

Central Offshore 0.0162 0.0345 0.0617 0.1124 

Central Inshore 0.0001 0.0147 0.0592 0.0739 

East Offshore 0.0000 0.0000 0.0000 0.0000 

East Inshore 0.0001 0.0001 0.0046 0.0046 

TOTAL 0.0046 0.0123 0.0286 0.0455 


Table 47. Continued. 

P. DUORARUM LT 44/KG 44-66/KG GT 66/EKG TOTAL 

1975 
West Offshore 0.0000 0.0000 0.0000 0.0000 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0002 0.0001 0.0011 0.0015 
Central Inshore 0.0000 0.0035 0.0335 0.0370 
East Offshore 0.0000 0.0007 0.0007 0.0014 
East Inshore 0.0000 0.0020 0.4515 0.4535 
TOTAL 0.0001 0.0010 0.0251 0.0261 

1976 
West Offshore 0.0000 0.0000 0.0000 0.0000 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0001 0.0041 0.0469 0.0512 
Central Inshore 0.0000 0.0000 0.0860 0.0860 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0000 0.0028 0.1836 0.1664 
TOTAL 0.0000 0.0013 0.0360 0.0373 

1977 
West Offshore 0.0000 0.0000 0.0000 0.0000 
West Inshore 0.0000 0.0000 0.0049 0.0049 
Central Offshore 0.0018 0.0179 0.0917 0.1115 
Central Inshore 0.0000 0.0013 0.0521 0.0534 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0000 0.0000 0.0158 0.0158 
TOTAL 0.0005 0.0053 0.0358 0.0416 

1978 
West Offshore 0.0000 0.0010 0.0106 0.0115 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0023 0.0136 0.0650 0.0809 
Central Inshore 0.0000 0.0003 0.0055 0.0058 
East Offshore 0.0000 0.0006 0.0005 0.0011 
East Inshore 0.0000 0.0000 0.0001 0.0001 
TOTAL 0.0007 0.0042 0.0208 0.0257 

1979 
West Offshore 0.0003 0.0000 0.0013 0.0015 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0034 0.0125 0.0740 0.0899 
Central Inshore 0.0010 0.0127 0.1110 0.1247 
East Offshore 0.0074 0.0001 0.0101 0.0175 
East Inshore 0.0000 0.0000 0.0749 0.0749 
TOTAL 0.0037 0.0058 0.0472 0.0567 
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Table 47. Continued. 

P. DUORARUM LT 44/KG 44-66/EG GT 66/KG TOTAL 

1965 
West Offshore 0.0000 0.0000 0.0000 0.0000 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0006 0.0027 0.0126 0.0159 
Central Inshore 0.0000 0.0000 0.0010 0.0010 
East Offshore 0.0002 0.0006 0.0016 0.0023 
East Inshore 0.0000 0.0015 0.3293 0.3309 
TOTAL 0.0002 0.0010 0.0178 0.0190 

1966 
Wes* Offshore 0.0000 0.0000 0.0000 0.0000 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Centra; Offshore 0.0012 0.0023 ¢.0178 0.0213 
Central Insbore 0.0002 0.0000 0.0005 0.0006 
East Offshore 0.0000 0.0000 0.0007 0.0007 
East Inshore 0.0000 0.0116 0.5196 0.5311 
TOTAL 0.0004 0.0011 0.0266 0.0281 

1967 
West Offshore 0.0000 0.0003 0.0003 0.0006 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.9002 0.0077 0.0607 0.0686 
Central Inshore 0.0000 0.0000 0.0171 0.0171 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0019 0.0556 0.6273 0.6847 
TOTAL 0.0001 0.0045 0.0459 0.0505 

1968 
West Offshore 0.0000 0.0000 0.0000 0.0000 
West Inshore 0.0000 ~- 0.0000 0.0000 0.0000 
Central Offshore 0.0040 0.0281 0.0524 0.0845 
Central Insbore 0.0000 0.0060 0.0197 0.0258 
East Offshore 0.0013 0.0036 0.0002 0.0051 
East Inshore 0.0031 0.0133 0.6404 0.6568 
TOTAL 0.0017 0.0107 0.0446 0.0570 

1969 
West Offshore 0.0005 0.0000 0.0000 0.0005 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0015 0.0834 0.0953 0.1802 
Central Inshore 0.0003 0.0093 0.0360 0.0457 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0000 0.0021 0.3966 0.3987 
TOTAL 0.0005 0.0251 0.0494 0.0751 
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Table 47. Continued. 

P. DUORARUM LT 44/KG 44-66/KG GT 66/KG TOTAL 

1970 
West Offshore 0.0008 0.0006 0.0000 0.0014 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0162 0.0453 0.0282 0.0897 
Central Inshore 0.0000 0.0018 0.0039 0.0057 
East Offshore 0.0000 0.0007 0.0011 0.0018 
East Inshore 0.0000 0.0001 0.2186 0.2187 
TOTAL 0.0046 0.0133 0.0179 0.0359 

1971 
West Offshore 0.0003 0.0003 0.0006 0.0012 
West Inshore 0.0000 0.0000 0.0000 0.0060 
Central Offshore 0.0063 0.0137 0.0663 0.0863 
Central Inshore 0.0000 0.0020 0.0060 0.0080 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0009 0.0054 0.0986 0.1048 
TOTAL 0.0018 0.0045 0.0238 0.0301 

1972 
West Offshore 0.0000 0.0003 0.0030 0.0034 
West Insbore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0038 0.0138 0.0429 0.0605 
Central Inshore 0.0000 0.0008 0.0452 0.0460 
East Offshore 0.0006 0.0005 0.0002 0.0014 
East Inshore 0.0000 0.0009 0.2669 0.2678 
TOTAL 0.0013 0.0043 0.0315 0.0371 

1973 
West Offshore 0.0000 0.0038 0.0075 0.0114 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0009 0.0195 0.0497 0.0701 
Central Insbore 0.0000 0.0004 0.0188 0.0192 
East Offshore 0.0000 0.0000 0.0000 0.0000 
East Inshore 0.0000 0.0027 0.5307 0.5334 
TOTAL 0.0002 0.0062 0.0401 0.0465 

1974 
West Offshore 0.0000 0.0008 0.0024 0.0032 
West Inshore 0.0000 0.0000 0.0000 0.0000 
Central Offshore 0.0037 0.0070 0.0226 0.0332 
Central Inshore 0.0000 0.0010 0.0248 0.0258 
East Offshore 0.0000 0.000° 0.0001 0.0001 
East Inshore 0.0000 0.0013 (4471 0.4485 
TOTAL 0.0010 0.0023 9.0294 0.0328 
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Figure 32. Year by depth by size means of pink shrimp catch/unit water surface area (kg, heads on, 
per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the period 
1960 to 1982, 
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Figure 33. Region by depth means of seabob catch (kg, heads on) for the Tuscaloosa Trend study area 
based on Gulf Coast Shrimp Data for the period 1960 to 1982. 
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Figure 34. Month by region by depth means of seabob catch/unit water surface area (kg, heads on, 
per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the period 


1960 to 1982. 
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Table 48. Region by depth means of seabob catch (kg, heads on) 


Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for 


the period 1960 to 1982. 


X. KROYERI TOTAL CATCH IN KILOGRAMS 

WEST 

Inshore 46699 

0-20 2 248373 

20-40 f@ 6074 

40 - 100 & 4856 

100 - 200 2 0 

REGION TOTAL 306003 

CENTRAL 

Inshore 20218 

0-20 ps 10091 

20-40 @ 1959 

40 - 100 & 575 

100 - 200 o 0 

REGION TOTAL 32644 
EAST 

Insho.e 698 

0-20 fs 109 

20-40 2 0 

40 - 100 @ 0 

100 + 200 # 0 

REGION TOTAL 807 

SPECIES TOTAL 329654 
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Table 489. Month by region by depth means of seabob catch/unit water surface area (kg, heads on, 
per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrisp Data for the period 


1960 to 1982. 
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No consistent trends in C/A were apparent among the three size classes 
of pink shrimp over the 23 year period. Years of high C/A for the 
different size classes appear to bear little relationship to one another. 
The years 1969 and 1970 were exceptional, with C/A of the size class of 
intermediate sized shrimp in offshore waters constituting half the total 
C (Figure 32). The size class of largest shrimp was most important in 
1970, 1979 and 1982. 


Seabobs 


Figure 33 and Table 48 shows mean seabob C by region and depth (over 
all years and months), while Figure 34 and Table 49 present month by region 
by depth means of seabob C/A. Virtually all of the seabob harvest in the 
Tuscaloose Trend study area was taken from the western region (i.e., west 


of the Mississippi River delta). C/A in the central region was very low. 


considering the substantial C for Penaeus spp. Only a token number of 
seabobs have been reported from the eastern region, and all of those were 
from GCSD statistical subarea 10, which encompassed the western half of 
the eastern region (see Figures 9 and 10). Since the sediment composition 
in the eastern region is relatively sancy, the absence of seabobs on these 
bottoms is not surprising. 


Going westward across the study area, seabob C/A in inshore waters 
constituted relatively less of the regional totals, although in absolute 
terms C/A in inshore waters increased dramatically from east to west. In 
the eastern region, highest C/A was reported in inshore waters, with no 
C reported beyond 20 pw depths. In the central and western regions, C 
of seabobs were reported out to 100 gw depths, but C/A in both regions 
decreased dramatically with depth. In the western region, C/A was by far 
the highest in the nearshore zone (0-20 mw depths), while, in the central 
region, C/A in inshore waters and in the shallow (0-20 m) depths offshore 
were similar. The relatively small contribution of estuaries to total 
seabob production is consistent with the general feeling that they are not 
estuarine dependent. The estuarine contribution to total seabobd C in any 
one month remains fairly consistent over the year. 


Trends in seabob C/A in the central and western regions, where C 
has been reported during most months, were very similar over the year 
(Figure 34). Seabob C/A first increased in August and September, with 
substantially higher values reported during the fall and early winter 
(October to January). C/A then declined throughout the remainder of the 
winter and spring, reaching lowest values in the May-July period. Seasonal 
patterns in the eastern region, where C/A was generally much lower, were 
quite different from those in the central and western regions. C/A was 
relatively high in the eastern region when C/A was relatively low in the 
other regions (May) and was lowest when C/A in the central and western 
regions was highest (October). 


In the western region, the same general seasonal pattern was exhibited 
at all depths at which seabobs were caught (inshore to 100 m depths 
offshore), with departures from this basic pattern becoming more noticeable 
as depth increases. While inshore waters and the 0-20 m depths offshore 
showed very similar seasonal patterns, C/A was. consistently higher in 
the shallow Gulf, especially during months of high C. Catches in waters 
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greater than 20 m in depth did not constitute a substantial fraction of the 
total seabob C until December, after which they increased through winter 
and early spring. The depth by month trends (Figure 34) appear to indicate 
an offshore migration with time. C/A in the 20-40 m depth zone remained 
near tero until January, when it increased sharply and remained relatively 
high through April. C/A was higher in 40-100 m depths in March and May 
compared to inshere waters, and higher in both the 20-40 m depths and the 
40-100 m depths in April compared to the 0-20 mw depths. 


Over the 23 year period 1960-1982, seabob C/A showed inconsistent 
trends across the three regions, with only the sgeans for the western 
region being substantial during all years (Figure 35 and Table 50). In 
this region, higher seabob C were reported in 1962, 1970, 1975, 1977 and 
1979-1981, while 1971 was represented by the lowest C/A. Other years of 
relatively low C/A in the western region included 1963, 1967, 1969, 1976 
and 1979. Since 1977, during years of relatively high C, virtually no 
seabobs were caught inshore, with the vast sgajority being harvested in 
the shallow Gulf in waters less than 20 m depth. Considering the years 
of higher C in the western region, only 1962 and 1975 showed substantial 
inshore C. In 1962, the best year for seabob C during the 1960s, C/A 
was relatively evenly distributed out to 100 wm depths. C/A in the central 
region appears to be generally higher since 1978, with most years of low 
C/A occurring before 1970. 
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Figure 35. Year by region by depth means of seabob catch/unit water surface area (kg, heads on, 
per ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the period 
1960 to 1982, 


c mo 
su 


1971 
0.1878 


1970 
0.0025 


1.6698 


0.1791 


0.6185 


1967 


0.7196 
0.2235 


1965 


0.0075 


6.6219 


0.2349 
0.0198 


1962 1963 


1.0138 


0.8197 


— — — 


Year by region by depth means of seabob catch/unit water surface area (kg, heads on, per 
AAILA vem 


ha) for the Tuscaloosa Trend study area based on Gulf Coast Shrimp Data for the period 


1960 to 1982. 


east 


Table 50. 


0.0040 

1982 
3219 
3801 
.0000 
.0000 
-0000 
0.77198 


1980 
0041 
$258 

- 0000 

.0000 

.0000 

2.1032 


0.0055 

1979 
0000 
2979 
0000 
0000 
0000 
1.5308 


0.0050 

1978 
0000 
7815 
* 
oooo 
oooo 
0.3651 
"7 
0232 
0000 
0000 
0000 


|e] HME E aime 


0.0020 0.0000 
1975 1976 
8562 oooo 
7009 sa 
0000 0000 
. 00600 0000 
.0000 . 0000 

1.8868 0.2598 
o777 0018 
0095 0000 
0000 0000 
0000 0000 
0000 0000 


0.0000 
1978 

7 
6037 
0000 
0000 
0000 

1.1320 
0366 
0281 
0000 
0000 
0000 


o-oo oc coooccoc o 
E] | #8528 5 82822 
o seecocc co oO eooco 


1972 
677 
e161 
0ase 
6000 
0000 

0.7369 
005! 
1098 
0001 
0000 
0000 


231 


SAN | HEE 
p|a| Heese Hat 


g2 28% 


0.0058 0.0821 0.2132 0.1270 0.1338 0.1731 0.1879 


0.2008 


East 


o « 
- 10 « 
oe 


&0 
100 - . 


Inshore 


0 « 
20 - 0 «@ 


0.0086 


0.0015 0.0009 0.C00) 0.002 0 0000 0.0027 0.0028 0.0005 0.0000 


0.0015 


APER pan 


3.0 BIBLIOGRAPHY 


Aldrich, D.V., C.E. Wood, and K.N. Baxter 1968. An ecological 
interpretation of low temperature responses in Pengeus aztecus and P. 
aatiferus postlarvae. Bull. Mar. Sci. 18:61-71. 


Anderson, W. W., J. E. King, and M. J. Lindner 1949. Early stages 
in the life history of the common marine shrimp, Penaeus setiferus 
(Linnaeus). Biol. Bull. 96:168-172. 


Anderson, W. W., M. J. Lindner, and J. E. King. 1949. The shrigp fishery 
of the southern United States. Comm. Fish. Rev. 11:1-17. 


Anderson, W. W. 1970. Contributions to the life histories of several 
penaeid shrimps (Penaeidae) along the south Atlantic coast of the 
United States. US Fish Wildl. Ser.. SSR-F. 605. 24 pp. 


Angelovic, J. W. 1976. Relative seasonal abundance and areal distribution 
of larval sbrisp (Penaeus spp.). In: Jackson, W. B. (ed.). 
Enviromental studies of the South Texas outer continental shelf. Vol 
1. Plankton and fisheries. pp 11-19. 


Barrett, B. B., and M. Gillespie. 1973. Primary factors which influence 
commercial shrimp production in coastal Louisiana. La. Wildl. and 
Fish. Comm., Tech. Bull. 9:28 pp. 


Barrett, B. B., and E£. J. Ralph. 1976. 1976 enviromental conditions 
relative to shrigp production in coastal Louisiana. La. Dept. 
Wildlife and Fish., Tech. Bull. No. 21:20 pp. 


Baxter, K. W., :nd W. C. Renfro. 1967. Seasonal occurrence and size 
distribution of postlarval brown and white shrimp near Galveston, 
Texas, with notes on species identification. U.S. Fish. Wildl. 
Serv.. Fishery Bull. 66:149-158. 


Benson, W. G. (ed). 1982. Life history requirements of selected finfish 
and shellfish in Mississippi Sound and adjacent areas. U.S. Fish 
and Wildlife Service, Office of Biological Services, Washington, D.C. 
FWS/OBS-81151. 97 pp. 


Berry, R. A. and EK. NW. Baxter 1969. Predicting brown shrimp abundance 
in the northwestern Gulf of Mexico. FAO Fish Rep. 57:775-798. 


Burkenroad, M. D. 1934. The Pensaeidae of Louisiana with a discussion of 
their world relationships. Bull. Am. Mus. Wat. Hist. 68:61-143. 


Burkenroad, M. D. 1939. Further observations on Penaeidae of the Northern 
Gulf of Mexico. Bull. Bingham Ocean. Collect. 6:1-62. 


Chapman, C. R. 1968. Biological comparison of Trinity Bay and Clear Lake, 
two subdivisions of the Galveston Bay systez, 1961. In: Fishery 
research for the year ending June 30, 1963, pp. 71-75. U.S. Fish. 
Wildl. Serv., Circ. 183. 


Christmas, J. Y. 1973. Cooperative Gulf of Mexico estuarine inventory and 
study Mississippi. Phase I: Area description. Phase IV: Biology. 
Gulf Coast Res. Lab., Ocean Springs. Miss. 434 PP. 


JuUC 


232 


Christmas, J. Y., L. WN. Eleuterius, W. W. Langley, H. M. Perry and R. 
S. Waller 1973. Cooperative Gulf of Mexico estuarine inventory and 
study, Mississippi. Phase IV: Biology. Gulf Coast Res. Lab., Ocean 
Springs, Ms. pp. 139-434. 


Christwas, J. Y. and D. J. Etzold. 1977. The shrigp fishery of the Gulf 
of Mexico United States: a regional management plan. Gulf Coast Res. 
Lab.. Ocean Springs, Miss., Tech. Report Ser. No. 2:128 pp. 


Christmas, J. Y., G. Gunter, and P. Musgrave. 1966. Studies on annual 
abundance of postlarval penaeid shrimp in the estuarine waters of 
Mississippi as related to subsequent commercial catches. Gulf Res. 
Rep. 2:117-212. 


Christaas, J. Y., W. Langley, and T. Van Devender. 1976. Investigations 
of commercially important penaeid shrigp in Mississippi. Gulf Coast 
Res. Lab., Ocean Springs. Miss. 66 pp. 


Comiskey, C. E.. R. MeCord, D. Bozarth., S. Grady, C. Hall, C. Brandt, 
at T. Farmer. 1982. Vol. I(A).  Sbrimping success. Jp: Klima, 
E. F. (Contracting Officer's Technical Representative). Shrizp and 
redfish studies; Bryan Mound brine disposal site off Freeporc, Texas, 
1979-1981. NOAA Technical Memorandum NMFS-SEFC-65, 4849p. 


Crance, J. H. 1971. Description of Alabama estuarine area--Cooperative 
Gulf of Mexico estuarine inventory. Ala. Mar. Res. Bull. 6. 85 pp. 


Eldred, B.. R. M. Ingle, K. D. Woodburn, R. F. Button, and H. Jones. 1961. 
Biological observations on the commercial shrizp, Penaeus duorarup 
Burkenroad, in Florida waters. Florida St. Board Conserv., Prof. 
Paper Series 3:1-139. 


Ford, T. B.. and L. S. ST. Amant. 1971. Management guidelines for 
predicting brown shrigp, Penaeus aztecus, production in Louisiana. 
Pages 149-161 in Proc. Gulf Carib. Fish. Inst., 23d Ann. Ses. 


Gaidry, W. J. III, and C. J. White. 1973. Investigations of commercially 
important penaeid shrimp in Louisiana estuaries. La. Wildlife and 
Fish. Comm., Tech. Bull. 8. 154 pp. 


Gallaway, B. J. and L. A. Reitsema. 1981. Shrigp spawning site 
survey. Vol. 1. qn: Klima, E. F. (Contracting Officer's 
Technical Representativs). Shrimp and redfish studies; Bryan Mound 
brine disposal site off Freeport, Texas, 1979-1981. NOAA Technical 
Memorandum NMFS-SE’C-67, 84 p. 


Gulf of Mexico Fishery Management Council (1981) Fishery management plan 
for the shrimp fishery of the Gulf of Mexico, United States Waters. 
Gulf of Mexico Fishery Management Council, Tampa, Fl. November 1981. 


Gunter, G. 1941. Death of fishes due to cold on the Texas coast, January 
1940. Eoology 22:203-208. 


Gunter, G. 1950. Seasonal population changes and distributions as related 
to salinity of certain invertebrates of the Texas coast, including the 
commercial shrimp. Publ. Inst. Mar. Sci. Univ. Texas 1:7-51. 


363 


233 


Gunter, G. 1967. Some relationships of estuaries to the fisheries of the 
Gulf of Mexico. Jp: G. H. Lauff (ed.), Estuaries. Pub. 83. Az. 
Assoc. Advat. Sci. pp. 621-638. 


Gunter, G. and J. C. Edwards. 1969. The relation of rainfall and 
freshwater drainage to the production of the penaeid shrizps (Penaeus 


Qluviatilis Say and Penaeus aztecus lyes) in Texas and Louisiana 
waters. FAO Fish. Rep. 57:875-892. 


Gunter, G. and H. H. Hildebrand. 1951. Destruction of fishes and other 
organisms on the south Texas coast by the cold wave of January 28 
to February 3, 1951. Ecology 32:731-736. 


Hill, M. 0. 1979. TWINSPAN. A computer program for arranging sultivariate 
data in an ordered two-way table by classification of the individuals 
and attributes. Ecology and Systematics, Cornell Univ., Ithaca, New 
York. 


Ingle, R. M. 1956. Intermittent shriep sampling in Apalachicola Bay with 
biological notes and regulatory applications Proc. Gulf Carib. Fish. 
Inst. 9:6-17. 


Ingle, R. M.. B. Eldred, H. Jomes, and R. F. Hutton. 1959. Preliminary 
analysis of Tortugas shrimp sampling data 1957-1958. Fla. St. Board 
Conserv. Tech. Series 32. 45 pp. 


Joyce, E. A. Jr. 1965. The commercial shrigps of the northeast coast of 
Florida. Fla. St. Board Conserv., Prof. Paper Series 6. 224 pp. 


Juneau, C. L. 1977. A study of the seabob, Ziphopeneus kroyeri (Heller) 
in Louisiana. La. Dept. Wildlife and Fish. Tech. Bull. 24. 24 pp. 


Kemmerer, A. J., E. J. Gutberz and B. A. Robr. 1982. Summary of fishery 
independent surveys for groundfish in the northern Gulf of Mexico 
(1972-1981). Special report for the Southeast Fisheries Center's 1982 
Stock Assessment Workshop. National Marine Fisheries Service, NSTL 
Station, Mississippi. 


Kuticubn, J. H. 1962a. Gulf of Mexico commercial shrimp populations-trends, 
and characteristics, 1956-1959. Fish. Bull. 62:343-402. 


Kutkubn, J. H. 1962b. Recent trends in white shrimp stocks of the northern 
Gulf. Proc. Gulf Carib. Fish Inst. 14:3-28. 


Kutkuhn, J. H. 1966a. The role of estuaries in the development and 
perpetuation of commercial shrizp resources. Az. Fish. Soc. Sp. 
Publ. 3, pp. 16-36. 


Kutkubn, J. H. 1966b. Dynamics of a penaeid shrimp population and 
management implications. Fish. Bull. 65:313-338. 


Kutkubn, J. H.. H. L. Cook, and K. N. Baxter. 1969. Distribution and 
density of prejuvenile Penaeus shrimp in Galveston entrance and the 
nearby Gulf of Mexico (Texas). FAO Fish. Rep. 57:1075-1099. 


Lindner, M. J., and W. W. Anderson. 1956. Growth, migrations, spawning 
and size distribution of shrimp Penaeus aetiferus. Fish. Bull. 
56 :555-645. 


234 


Lindner, M. J., and J. S. Bailey. 1966. Distribution of brown shrizp 
(Penaeus aztecus Ives) as related to turbid water photographed froe 
space. Fish. Bull. 67:289-294. 


Loesch, H. 1965. Distribution and growth of penaeid shrimp in Mobile Bay, 
Alabama. Publ. Inst. Mar. Sci. Univ. of Texas 10:41-58. 


Mcllwain, T. D. 1982. Fishery sonitoring and assessment. Completion 
report on Project 2-296-R, 1 January 1977 to 31 December 1981, to 
National Marine Fisheries Service, 930 pp. 


McNulty. «. KE... W. MN. Lindall Jr., and J. E. Sykes. 1972. Cooperative 
Gulf of Mexico estuarine inventory and study. Florida: Phase I, area 
Gescription. US Dept. Commerce, NOAA Tech. Rep. NMFS CIRC-368. 126 


PP- 


Moffett, A. W. 1966. <A study of commercial shrizps in coastal bays of 
Texas. Coastal Fish. Div.. Proj. Reps., Texas Parks and Wildl. Dept. 
1-26. 


Moffett, A. W. 1967. A study of commercial shrigp populations in coastal 
bays of Texas, 1967. Coastal Fish. Proj. Rep. Texas Parks & Wildl. 
Dept. 19-48. 


Moffett, A. W. 1969. A study of commercial shrigp populations in coastal 
bays of Texas, 1969. Coastal Fish. Proj. Rep. Texas Parks & Wild). 


Moffett. A. W. 1970. A study of commercial shrigp populations in coastal 
bays of Texas, 1970. Coastal Fish. Proj. Rep. Texas Parks & Wild). 
Dept. 185-206. 


Moffett. A. W. 1971. A study of brown shrimp in Texas coastal bays (spring 
1971). Coastal Fish. Proj. Rep. Texas Parks & Wildl. Dept. 191-208. 


Moffett. A. W. 1972. A study of brown shriap (Penaeus aztecus) and white 
shriep (P. getiferus) in coastal bays of Texas, 1972. Coastal Fish. 
Proj. Rep. Texas Parks & Wildl. Dept. 1-36. 


National Oceanic and Atgwjospheric Administration 1976. Gulf Coast Shrizp 
Data, annual summary 1975. Wational Marine Fisheries Service Current 
Fisheries Statistics No. 6925. 


Patella, F. 1975. Water surface area within statistical subareas used in 
reporting Gulf Coast shrimp data. Mar. Fish. Rev. 37:22-24. 


Perret, W. S.,. B. B. Barrett, W. R. Latapie. J. F. Pollard, W. FP. Mock. 
G. B. Adkins, W. J. Gaidry. and C. J. White. 1971. Cooperative Guif 
of Mexico estuarine inventory and study. Louisiana. Phase I, Area 
description. Louisiana Wildlife and Fish. Comm., New Orleans, La. 175 


PP. 
Renfro, W. C. 1964. Life history stages of Gulf of Mexico brown shrizp. 


Fishery Research Biological) Laboratory, Galveston Circ. Fish. Wildl. 
Serv. Wash. 183:93-95. 


Renfro, W. C., and B. A. Brusher. 1964. Population distribution and 
spawning. Pages 13-15 in US Fish Wildl. Cir. No. 183. 


f 4 
HD 


Renfro. W. C., and EH. A. Brusber. 1965. Distribution and intensity of 
shrimp spawning activity. Pages 68-70 in US Fish Wildl. Cir. 230. 


Roithmeyer, C. M. 1965. Industrial bottosfish fishery of the Worthern Gulf 
of Mexico, 1959-1963. U. S. Fish and Wildlife Service Special Science 


Savell, A., J. Pollard, D.P. DeBlanc and EK. Savastano 1983. Louisiana 
estuarine data base project. National Marine Fisheries Service, 
Southeast Fisheries Center, Mississippi Labs, NSTL. Mississippi. 176 
PP. 


SEAMAP 1982. Southeast Area Monitoring and Assessment Progran. 1982 
Report to the SEAMAP Technical Coordinating Committee, Gulf States 
Marine Fisheries Commission, Ocean Springs, Ms. October 1982 21 pp 
Phase One Appendix. 


SEAMAP 1983. Southeast Area Monitoring and Assessment Prograz. 1983 
Report to the SEAMAP Technical Coordinating Committee, Gulf States 
Marine Fisheries Commission, Ocean Springs, Ms. October 1983. 15 pp. 


SEAMAP 1°84. ##SEAMAP operation plan: 1985-1990. Gulf States Marine 
Fisheries Commission, Ocean Springs, Ms. January 1984. 83 pp. 


St. Amant, L. S.. J. G. Broom, and T. B. Pord. 1965. Studies of the 


brown shrimp, Penaeus aztecus. in Barataria Bay, Louisiana, 1962-1965. 
Proc. Gulf Carib. Fish. Inst., 18:1-17. 


St. Amant, L. 3.. x. B. Corkuz, and J. G. Broa. 1963. Studies on growth 
Gynazics of the brown shrimp, Penaeus aztecus. in Louisiava waters. 
Bull. Mar. Soi. Gulf Carib. 15:14-26. 


Subrahbmanyaz, C. B. 1971. The relative abundance and distribution of 
penaeid shrimp larvae off the Mississippi coast. Gulf Res. Repts. 


Sutter, F. C. and J. Y. Christmas 1983. Multilinear models for the 
predictions of brown shrigp harvest in Mississippi waters. Gulf 
Research Reports 7:205-210. 


Swingle, H. A. 1971. Biology of Alabama estuarine areas. Cooperative Gulf 
of Mexico estuarine inventory. Ala. Mar. Res. Bull. 5:123 pp. 


Temple, FR. F. and C. C. Fischer. 1967. Seasonal distribution and 
relative abundance of planktonic-stage shrimp (Penaeus spp.) in the 
northwestern Gulf of Mexico, 1961. Fish. Bull. 66:323-334. 


Trent, L. 1967. Size of brown shrimp and time of emigration from the 
Galveston Bay system, Texas. Gulf Carib. Fish. Inst. 19th Ann. 
Sess., pp. 7-16. 


Turner, RF. E. 1977. Intertidal vegetation and commercial yields of penaeic 
shrimp. Trans. Am. Fish. Soc. 106:411-416. 


White, C. J. and C. J. Boudreaux. 1977. Development of an areal management 
concept for Gulf penaeid shrimp. La. Wildl. and Fish. Comm. Tech. 
Bull. No. 22. 77 pp. 


236 


